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(54) IC CARDINFORMATION TERMINALAND DATA COMMUNICATION SYSTEM 
AND METHOD AMONG THREE PARTIES 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform a non-contact data communication between 
an information processing terminal connected to an IC card and a card reader/writer. 
SOLUTION: The IC card transmits the data received from the card reader/ writer to 
a portable terminal through an external interface as it is or after it is converted with a 
proper conversion rule or converted to another packet structure. Converselythe IC 
card transmits the data received from the portable terminal through the external 
interface to the card reader/writer through a non-contact interface as it is or after it 
is converted with a proper conversion rule or converted to another packet structure. 



CLAIMS 



[Claim(s)] 

[Claim 1]When it has the following and communication is performed with said reading- 
and-writing device via said Radio Communications Departmentreceived data from said 
reading-and-writing device as it isOr an IC card characterized by what it changes by 



a suitable conversion ruleor changes into another packet structureand is transmitted 

to said information processing terminal via said external interface. 

A memory for holding predetermined information. 

A control section which controls access operation to said memory. 

The Radio Communications Department which performs a reading-and-writing device 

which accesses said memoryand radio. 

An external interface for connecting with an information processing terminal of the 
chip exterior. 

[Claim 2]When it has the following and communication is performed with said reading- 

and-writing device via said Radio Communications Departmentreceived data from said 

information processing terminal through said external interface as it isOr an IC card 

characterized by what it changes by a suitable conversion ruleor changes into another 

packet structureand is transmitted to said reading-and-writing device via said Radio 

Communications Department. 

A memory for holding predetermined information. 

A control section which controls access operation to said memory. 

The Radio Communications Department which performs a reading-and-writing device 

which accesses said memoryand radio. 

An external interface for connecting with an information processing terminal of the 
chip exterior. 

[Claim 3]Claim 1 characterized by what is communicated by applying amplitude 
modulation to a signal which appears in a receiving circuit of said reading-and-writing 
device when said Radio Communications Department changes load between own 
antennas according to a reply signal over a question signal from said reading-and- 
writing deviceor an IC card given in either of 2. 

[Claim 4]Claim 1 characterized by what said control section notifies for an internal 
state which changes according to radio operation with said reading-and-writing device 
through said Radio Communications Department to said information processing 
terminal via said external interfaceor an IC card given in either of 2. 
[Claim 5]Claim 1 characterized by what said control section notifies for an internal 
state which changes according to radio operation with said reading-and-writing device 
through said Radio Communications Department to said information processing 
terminal via channels for exclusive use other than said external interfaceor an IC card 
given in either of 2. 

[Claim 6]An information processing terminal characterized by what transmit [ it has 
the following and ] and receive data to said IC chip via said external interface 
according to an internal state of said IC chip. 

An external interface which is an information processing terminal equipped with a 
reading-and-writing device and an IC chip which performs radioand connects said IC 



chip. 

A control section which controls operation of this terminal in generalization. 

[Claim 7]The information processing terminal according to claim 6 characterized by 
what said notice of an internal state which changes according to radio operation with 
said reading-and-writing device via an external interface is received for from said IC 
chip. 

[Claim 8]The information processing terminal according to claim 6 characterized by 
what a notice of an internal state which changes according to radio operation with 
said reading-and-writing device via channels for exclusive use other than said 
external interface is received for from said IC chip. 

[Claim 9]The information processing terminal according to claim 6 characterized by 
what said IC chip reads said control sectionit answers that it is a ready stateand data 
is received for from said IC chip via said external interface. 

[Claim 10]The information processing terminal according to claim 6 characterized by 
what said control section answers that said IC chip is a writing preparation completion 
stateand transmits data for to said IC chip via said external interface. 
[Claim 11]A data communication method between 3 persons which makes an IC card 
or an IC chip come to intervene between a reading-and-writing device characterized 
by comprising the following which performs reading-and-writing operation to an IC 
cardand an information processing terminal connected to an IC card via a cable 
interface. 

A step which an information processing terminal asks an internal state to an IC 
cardand an IC card replies to this. 

A step to which a reading-and-writing device polls an IC card. 

A step which an IC card receives polling and returns a response to a reading-and- 
writing device. 

A step which a reading-and-writing device performs an IC card and non-contact data 
communications using service which an IC card preparesand writes in data to an IC 
cardA step to which it answers having detected an end of writing of data to an IC 
card by inquiry of an internal state of an IC cardand an information processing 
terminal reads this data from an IC card. 

[Claim 12]A data communication method between 3 persons which makes an IC card 
or an IC chip come to intervene between a reading-and-writing device characterized 
by comprising the following which performs reading-and-writing operation to an IC 
cardand an information processing terminal connected to an IC card via a cable 
interface. 

A step which an information processing terminal performs an IC card and data 
communications using service which an IC card preparesand writes in data to an IC 
card. 



A step to which a reading-and-writing device polls an IC card. 

A step which an IC card receives polling and returns a response to a reading-and- 
writing device after an end of a transaction with an information processing terminal. 
A step to which a reading-and-writing device reads this data from an IC card using 
service which answers a response from an IC card and an IC card prepares. 

[Claim 13]An IC module constituted by an IC card function part and a reading-and- 
writing device function part of a card unifying is intervenedAn external card reading- 
and-writing device connected by said IC card function and a radio interfaceBetween 
information terminals connected with said IC module by a radio interfaceare data 
transfer a data transfer system between 3 persons to performand said IC cardWhile 
operating in wire communication mode in which it answers that an internal electrical 
power source was switched onsaid IC card reading-and-writing function part 
startsand a transaction with said information processing terminal is performedlt 
operates in radio mode in which it answers having detected a subcarrier from an 
external card reading-and-writing devicesaid IC card function part startsand a 
transaction with an external card reading-and-writing device is performedWhile 
switching to radio mode temporarily by an activation command under said wire 
communication modeReturn to wire communication mode by a non-activating 
commandand under said radio mode. While switching to wire communication mode 
temporarily by the 2nd activation command from an external card reading-and-writing 
devicereturn to radio mode by the 2nd non-activating command. A data transfer 
system between 3 persons characterized by things. 

[Claim 14]When said IC card transmits data to said information processing terminal 
from an external card reading-and-writing device via an IC card under wire 
communication modeSaid information processing terminal publishes an activation 
commandand switches said IC card to radio mode temporarilyan external card 
reading-and-writing device — this — data being written in said IC card under 
temporary radio modeand an end of data writing to said IC card being answeredandA 
data communication system between 3 persons according to claim 13 characterized 
by what said information processing terminal publishes a non-activating 
commandreturns said IC card to wire communication modeand reads data written in 
said IC card for. 

[Claim 15]When said IC card transmits data to an external card reading-and-writing 
device from said information processing terminal via an IC card under wire 
communication modeAfter said information processing terminal writes data in said IC 
cardpublish an activation command and said IC card is temporarily switched to radio 
modean external card reading-and-writing device — this — data being read from said 
IC card under temporary radio modeand an end of data read from said IC card being 
answeredandA data communication system between 3 persons according to claim 13 
characterized by what said information processing terminal publishes a non-activating 



commandand returns said IC card for to wire communication mode. 
[Claim 16]When said IC card transmits data to said information processing terminal 
from an external card reading-and-writing device via an IC card under radio 
modeAfter an external card reading-and-writing device writes data in said IC 
cardPublish the 2nd activation command and said IC card is temporarily switched to 
wire communication modesaid information processing terminal — this — data being 
read from said IC card under temporary wire communication modeand an end of data 
read from said IC card being answeredandA data communication system between 3 
persons according to claim 13 characterized by what an external card reading-and- 
writing device publishes the 2nd non-activating commandand returns said IC card for 
to radio mode. 

[Claim 17]When said IC card transmits data to an external card reading-and-writing 
device from said information processing terminal via an IC card under radio modeAn 
external card reading-and-writing device publishes the 2nd activation commandand 
switches said IC card to wire communication mode temporarilysaid information 
processing terminal — this — data being written in said IC card under temporary wire 
communication modeand an end of data writing to said IC card being answeredandA 
data communication system between 3 persons according to claim 13 characterized 
by what an external card reading-and-writing device publishes the 2nd non-activating 
commandreturns said IC card to radio modeand reads data written in said IC card for. 
[Claim 18]An IC module constituted by an IC card function part and a reading-and- 
writing device function part of a card unifying is intervenedAn external card reading- 
and-writing device connected by said IC card function and a radio interfaceBetween 
information terminals connected with said IC module by a radio interfaceare data 
transfer a data transfer method between 3 persons to performand said IC cardWhile 
operating in wire communication mode in which it answers that an internal electrical 
power source was switched onsaid IC card reading-and-writing function part 
startsand a transaction with said information processing terminal is performedlt 
operates in radio mode in which it answers having detected a subcarrier from an 
external card reading-and-writing devicesaid IC card function part startsand a 
transaction with an external card reading-and-writing device is performedA step from 
which said IC card switches to radio mode temporarily by an activation command 
under said wire communication modeA step from which said IC card returns to wire 
communication mode by a non-activating commandand a step from which said IC card 
switches to wire communication mode temporarily under said radio mode by the 2nd 
activation command from an external card reading-and-writing deviceA step which 
returns to radio mode by a non-activating command of said IC card 2ndand a data 
transfer method between 3 persons characterized by things. 

[Claim 19]A data communication method between 3 persons according to claim 18 
characterized by comprising the following. 

A step which said information processing terminal publishes an activation 



commandand switches said IC card to radio mode temporarily when said IC card 
transmits data to said information processing terminal from an external card reading- 
and-writing device via an IC card under wire communication mode, 
an external card reading-and-writing device — this — with a step which writes data 
in said IC card under temporary radio mode. A step which reads data which answered 
an end of data writing to said IC cardsaid information processing terminal published a 
non-activating commandreturned said IC card to wire communication modeand was 
written in said IC card. 

[Claim 20]A data communication system between 3 persons according to claim 18 
characterized by comprising the following. 

When said IC card transmits data to an external card reading-and-writing device from 
said information processing terminal via an IC card under wire communication modeA 
step which publishes an activation command and switches said IC card to radio mode 
temporarily after said information processing terminal writes data in said IC card, 
an external card reading-and-writing device — this — with a step which reads data 
from said IC card under temporary radio mode. A step which an end of data read from 
said IC card is answeredand said information processing terminal publishes a non- 
activating commandand returns said IC card to wire communication mode. 

[Claim 21]A data communication method between 3 persons according to claim 18 
characterized by comprising the following. 

When said IC card transmits data to said information processing terminal from an 
external card reading-and-writing device via an IC card under radio modeA step which 
publishes the 2nd activation command and switches said IC card to wire 
communication mode temporarily after an external card reading-and-writing device 
writes data in said IC card. 

said information processing terminal — this — with a step which reads data from said 
IC card under temporary wire communication mode. A step which an end of data read 
from said IC card is answeredand an external card reading-and-writing device 
publishes the 2nd non-activating commandand returns said IC card to radio mode. 

[Claim 22]A data communication method between 3 persons according to claim 18 
characterized by comprising the following. 

A step which an external card reading-and-writing device publishes the 2nd activation 
commandand switches said IC card to wire communication mode temporarily when 
said IC card transmits data to an external card reading-and-writing device from said 
information processing terminal via an IC card under radio mode, 
said information processing terminal — this — with a step which writes data in said 
IC card under temporary wire communication mode. A step which reads data which 
answered an end of data writing to said IC cardan external card reading-and-writing 



device published the 2nd non-activating commandreturned said IC card to radio 
modeand was written in said IC card. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the noncontact IC card or IC chip to a 
memory which can be written according to non-contact while being provided with the 
memory function holding dataWhile having a wireless interface for wireless data to 
perform access to a memory function from external reader/writer especiallyA 
noncontact IC card or an IC chip provided with the cable interface for connecting 
with an external instrumentAnd it is related with information processing terminals 
used by connecting this kind of IC card via a cable interfaceor carrying an IC 
chipsuch as a portable telephonePDAand a personal computer. 

[0002]A reading-and-writing device with which this invention performs reading-and- 
writing operation to an IC card or an IC chipThe communications system between 3 
persons between which the IC card or IC chip between the information processing 
terminals used by connecting this kind of IC card via a cable interfaceor carrying an 
IC chip was made to be placedand the correspondence procedure between 3 persons 
are startedThe IC card which communicates by applying amplitude modulation to the 
signal which appears in the receiving circuit of a reading-and-writing device by 
changing the load between own antennas according to the reply signal over the 
reading-and-writing device and question signal which send out the question signal 
which consists of electromagnetic waves especially is unifiedElectromagnetism is 
related with the communications system between 3 persons using the IC module 
which is started as an IC card by detection and started as a reading-and-writing 
device by the usual powering onand the correspondence procedure between 3 
persons. 
[0003] 

[Description of the Prior Art]From the formervarious devices which used the 
password and the password for personal identification or authenticating processing 
are devisedand practical use is presented. For examplein a bank or other financial 
institutionswhen using an atm card and a credit card, the banking terminal top of a cash 
dispenser or others — the person himself/herself — the input of a password or a 
password is demanded from a user as a means of attestationand after checking that 
the right password and the password have been entered from the usercash-receipt- 
and-disbursement operation is performed. 

[0004]In storagessuch as a magnetic stripe currently allocated on one ATMcardonly the 



usable storage area is provided only to the bank. Thereforesince the input of a 
password or a password which was mentioned above is only access to this single 
storage areait is hard to say that the protection to forgery or surreptitious use is 
enough. 

[0005]For this reasonthe contact type IC card which had an electric point of contact 
in an ATM carda credit cardetc.and the noncontact IC card which write data by non- 
contact via wireless data are often increasingly used from viewpoints of forgery 
prevention etc. For examplethe ic card reader/writer installed in the entrance in a cash 
dispenser or the concert hallthe wicket of a stationetc. can access the IC card which the 
user held up by non-contact. 

[0006]Personal identification or authenticating processing is performed between an IC 
cardand an ic card reader/writer by a user inputting a password into the ic card reader si deand 
comparing the inputted password with the password stored on the IC card. And when 
it succeeds in personal identification or authenticating processinguse of the 
application saved in the IC card is attainedfor example. Hereas application which an IC 
card holdsthe value information of electronic moneyan electronic ticketetc. can be 
mentionedfor example. (The password used at the time of IC card access is called 
especially PIN (Personalldentification Number).) 

[0007]These daysan IC card with conjointly comparatively mass memory space 
appearsand improvement in minuteness making art is spreading. Since a single storage 
areai.e. single applicationis supported in the conventional ATMcardetc.it is necessary to 
walk around with two or more cards which responded for every use or purpose. On 
the other handsince two or more applications are simultaneously storable according 
to such an IC card with a bulk memorythe IC card of one sheet can be used for two 
or more uses. For exampletwo or more applicationssuch as electronic money for 
performing electronic banking and an electronic ticket for entering the specific 
concert hallare stored on the IC card of one sheetand the IC card of one sheet can 
be made to apply to various uses. 

[0008]By having an external cable interface for an IC card to connect with an external 
instrument other than the non-contact interface to the reader/writer for cards (card 
reading-and-writing device)An IC card can be connectedor built in and used for 
information processing terminalssuch as a portable telephonePDA (Personal 
DigitalAssistanOand a personal computer (howeverin the case of many which are built 
in a terminalan IC card is one-chip-ized and is constituted.). Belowan IC card and an 
IC chip will only be generically called an "IC card." 

[0009]In such a casevarious application services using an IC card can be performed 
on an information processing terminal. For examplethe user interaction to an IC card 
can be performed on an information processing terminal using user interfacessuch as 
a keyboard on an information processing terminaland a display. The memory content 
on an IC card can also be exchanged via a telephone network by connecting the IC 
card with the portable telephone. 



[0010]Thuswhen an IC card is provided with two kinds of interfaces called a non- 
contact interface and an external cable interfacethere are many convenient things. 
For examplethe information processing terminal connected to the external cable 
interface can perform non-contact data communications between card reading-and- 
writing devices via an IC card. 

[0011]Since such non-contact data communications do not include handicraftsuch as 
connection of a connectorthey are not accompanied by the mechanical damage of 
partssuch as breakagewearetc. of a connector pin by repetition of insertion and 
detachment. 

[0012]For exampleit is assumed that the card reading-and-writing device is carried in 
the street terminal which a user carries an IC card built-in personal digital 
assistantand distributes programssuch as contentssuch as music and a pictureor a 
game. A personal digital assistant is only held up to the card reading-and-writing 
device on a street terminalthe non-contact data communications between a card 
reading-and-writing device and a personal digital assistant are startedand desired 
contents and program download a user to the personal digital assistant side. 
[0013]Howeverthe mechanism for performing the data communications between the 
information processing terminal connected to the IC card and a card reading-and- 
writing device does not exist. 

[0014]It is becoming possible to unify an IC card function and its reading-and-writing 
deviceand to constitute from these days as a single semiconductor chip by progress 
of mounting technology. Electromagnetism is started as an IC card by detectionand 
such an IC chip starts it as a reading-and-writing device by the usual power-on 
operation. 

[0015]The mechanism of data communications in which the IC module which had such 
a reading-and-writing function unified was made to intervene does not yet existeither. 
[0016] 

[Problem(s) to be Solved by the Invention]While the purpose of this invention is 
provided with a wireless interface for wireless data to perform access to a memory 
function from external reader/writerlt is in providing the outstanding noncontact IC 
card or IC chip provided with the cable interface for connecting with an external 
instrumentand the outstanding information processing terminal used by connecting 
this kind of IC card via a cable interfaceor carrying an IC chip. 
[0017]The further purpose of this invention is to provide the outstanding data 
communication system and data communication method which can perform non- 
contact data communications using an IC card. 

[0018]The further purpose of this invention is to provide the outstanding data 
communication system and data communication method which can perform suitable 
non-contact data communications between the information processing terminal 
connected to the IC cardand a card reading-and-writing device. 

[001 9]A reading-and-writing device with which the further purpose of this invention 



performs reading-and-writing operation to an IC card or an IC chiplt is in providing 
the outstanding communications system between 3 persons which made the IC card 
or the IC chip intervene between the information processing terminals used by 
connecting this kind of IC card via a cable interfaceor carrying an IC chip. 
[0020]The IC card which communicates by the further purpose of this invention 
applying amplitude modulation to the signal which appears in the receiving circuit of a 
reading-and-writing device by changing the load between own antennas according to 
the reply signal over the reading-and-writing device and question signal which send 
out the question signal which consists of electromagnetic waves is unifiedlt is in 
electromagnetism providing the outstanding communications system between 3 
persons using the IC module which is started as an IC card by detection and started 
as a reading-and-writing device by the usual powering on. 
[0021] 

[Means for Solving the Problem and its Function]This invention is made in 
consideration of an aforementioned problemand the 1st sideA memory for holding 
predetermined informationand a control section which controls access operation to 
said memoryA reading-and-writing device which accesses said memoryand the Radio 
Communications Department which performs radioWhen it has an external interface 
for connecting with an information processing terminal of the chip exterior and 
communication is performed with said reading-and-writing device via said Radio 
Communications Departmentreceived data from said reading-and-writing device as it 
isOr it is an IC card characterized by what it changes by a suitable conversion ruleor 
changes into another packet structureand is transmitted to said information 
processing terminal via said external interface. 

[0022]A memory for the 2nd side of this invention to hold predetermined informationA 
control section which controls access operation to said memoryand a reading-and- 
writing device which accesses said memory and the Radio Communications 
Department which performs radioWhen it has an external interface for connecting 
with an information processing terminal of the chip exterior and communication is 
performed with said reading-and-writing device via said Radio Communications 
Departmentreceived data from said information processing terminal through said 
external interface as it isOr it is an IC card characterized by what it changes by a 
suitable conversion ruleor changes into another packet structureand is transmitted to 
said reading-and-writing device via said Radio Communications Department. 
[0023]Heresaid Radio Communications Department can perform non-contact data 
communications by changing load between own antennas according to a reply signal 
over a question signal from said reading-and-writing devicebeing able to apply 
amplitude modulation to a signal which appears in a receiving circuit of said reading- 
and-writing device. 

[0024]According to the IC card concerning the 1st and 2nd sides of this 
inventionreceived data from a card reading-and-writing device can be changed by a 



conversion rule remaining as it is or suitableor it can change into another packet 
structureand can transmit to an information processing terminal via an external 
interface. Data received from an information processing terminal via an external 
interface can be conversely changed by a conversion rule remaining as it is or 
suitableor it can change into another packet structureand can transmit to a card 
reading-and-writing device via a non-contact interface. 

[0025]Thereforethe information processing terminal which carries an IC card 
concerning the 1st and 2nd sides of this invention can perform data communications 
between card reading-and-writing devices via an IC card. 

[0026]For exampleit is assumed that a card reading-and-writing device is carried in a 
street terminal which a user carries an IC card built-in personal digital assistantand 
distributes programssuch as contentssuch as music and a pictureor a game. A 
personal digital assistant is only held up to a card reading-and-writing device on a 
street terminalnon-contact data communications between a card reading-and-writing 
device and a personal digital assistant are startedand desired contents and a program 
download a user to the personal digital assistant side. 

[0027]It may be made for said control section to notify an internal state which 
changes according to radio operation with said reading-and-writing device through 
said Radio Communications Department to said information processing terminal via 
said external interface. Or it may be made for said control section to notify an 
internal state which changes according to radio operation with said reading-and- 
writing device through said Radio Communications Department to said information 
processing terminal via channels for exclusive use other than said external interface. 
[0028]On the other handin said information processing terminal sidedata 
communications with a reading-and-writing device through an IC card can be 
performed according to a notified internal state. For exampleif an IC card is a writing 
preparation completion statedata transmission can be performedand data receiving 
can be performed if it is a read-out ready state. 

[0029]An external interface which the 3rd side of this invention is an information 
processing terminal equipped with a reading-and-writing device and an IC chip which 
performs radioand connects said IC chiplt is an information processing terminal 
characterized by what transmit [ it has a control section which controls operation of 
this terminal in generalizationand ] and receive data to said IC chip via said external 
interface according to an internal state of said IC chip. 

[0030]The IC chip carried in such an information processing terminal can perform 
non-contact data communications by changing load between own antennas according 
to a reply signal over a question signal from said reading-and-writing devicebeing able 
to apply amplitude modulation to a signal which appears in a receiving circuit of said 
reading-and-writing device. And the IC chip can change received data from a reading- 
and-writing device by a conversion rule remaining as it is or suitableor can change 
them into another packet structureand can be transmitted to an information 



processing terminal via an external interface. Data received from an information 
processing terminal via an external interface is conversely changed by a conversion 
rule remaining as it is or suitableor it changes into another packet structureand 
transmits to a reading-and-writing device via a non-contact interface. 
[0031 ]By thisthe information processing terminal concerning the 3rd side of this 
invention can perform data communications between reading-and-writing devices via 
an IC chip. 

[0032]It may be made for an information processing terminal concerning the 3rd side 
of this invention to receive said notice of an internal state which changes according 
to radio operation with said reading-and-writing device via an external interface from 
said IC chip. Or it may be made to receive a notice of an internal state which changes 
according to radio operation with said reading-and-writing device via channels for 
exclusive use other than said external interface from said IC chip. 

[0033]And said IC chip reads said control sectionit answers that it is a ready stateand 
should just receive data from said IC chip via said external interface. 
[0034]Said control section answers that said IC chip is a writing preparation 
completion stateand should just transmit data to said IC chip via said external 
interface. 

[0035]A reading-and-writing device with which the 3rd side of this invention performs 
reading-and-writing operation to an IC cardlt is a data communication method 
between 3 persons which makes an IC card or an IC chip come to intervene between 
information processing terminals connected to an IC card via a cable interfaceA step 
which an information processing terminal asks an internal state to an IC cardand an 
IC card replies to thisA step to which a reading-and-writing device polls an IC 
cardand a step which an IC card receives polling and returns a response to a reading- 
and-writing deviceA step which a reading-and-writing device performs an IC card and 
non-contact data communications using service which an IC card preparesand writes 
in data to an IC cardlt is a data communication method between 3 persons answering 
having detected an end of writing of data to an IC card by inquiry of an internal state 
of an IC cardand providing a step to which an information processing terminal reads 
this data from an IC card. 

[0036]A reading-and-writing device with which the 4th side of this invention performs 
reading-and-writing operation to an IC cardlt is a data communication method 
between 3 persons which makes an IC card or an IC chip come to intervene between 
information processing terminals connected to an IC card via a cable interfaceA step 
which an information processing terminal performs an IC card and data 
communications using service which an IC card preparesand writes in data to an IC 
cardA step to which a reading-and-writing device polls an IC cardand a step which an 
IC card receives polling and returns a response to a reading-and-writing device after 
an end of a transaction with an information processing terminallt is a data 
communication method between 3 persons answering a response from an IC card and 



providing a step to which a reading-and-writing device reads this data from an IC 
card using service which an IC card prepares. 

[0037]An IC card which performs a card reading-and-writing device and data 
exchange with a card reading-and-writing device and a non-contact interface 
according to the 3rd and 4th sides of this inventionA data communication system by 
three persons of an information processing terminal connected to an IC card via the 
external cable interface can be constituted. And "download" by which data flows 
through this data communication system into an information processing terminal via 
an IC card from the card reading-and-writing device sideOn the contrarytwo kinds of 
operations "upload" through which data flows into a card reading-and-writing device 
via an IC card from the information processing terminal side are realizable. 
[0038]The 5th side of this invention intervenes an IC module constituted by an IC 
card function part and a reading-and-writing device function part of a card unifyingAn 
external card reading-and-writing device connected by said IC card function and a 
radio interfaceBetween information terminals connected with said IC module by a 
radio interfaceare data transfer a data transfer system between 3 persons to 
performand said IC cardWhile operating in wire communication mode in which it 
answers that an internal electrical power source was switched onsaid IC card 
reading-and-writing function part startsand a transaction with said information 
processing terminal is performedlt operates in radio mode in which it answers having 
detected a subcarrier from an external card reading-and-writing devicesaid IC card 
function part startsand a transaction with an external card reading-and-writing device 
is performedWhile switching to radio mode temporarily by an activation command 
under said wire communication modeWhile returning to wire communication mode by a 
non-activating command and switching to wire communication mode temporarily 
under said radio mode by the 2nd activation command from an external card reading- 
and-writing devicelt is a data transfer system between 3 persons characterized by 
what is returned to radio mode by the 2nd non-activating command. 
[0039]Howevera "system" said here means a thing in which two or more devices (or 
functional module which realizes a specific function) gathered logicallyand it is not 
especially asked whether each device and a functional module are in a single case. 
[0040]When said IC card is operating in wire communication mode according to the 
data transfer system between 3 persons concerning the 5th side of this 
inventionFirstsaid information processing terminal publishes an activation 
commandswitches said IC card to radio mode temporarilyand ranks secondan external 
card reading-and-writing device — this — data being written in said IC card under 
temporary radio modeand an end of data writing to said IC card being 
answeredandSaid information processing terminal publishes a non-activating 
commandreturns said IC card to wire communication modeand ranks secondBy 
reading data written in said IC carddata can be transmitted to said information 
processing terminal from an external card reading-and-writing device via an IC card. 



[0041]According to the data transfer system between 3 persons concerning the 5th 
side of this invention. When said IC card is operating in wire communication modeafter 
said information processing terminal writes data in said IC card firstpublish an 
activation commandswitch said IC card to radio mode temporarilyand it ranks 
secondan external card reading-and-writing device — this — data being read from 
said IC card under temporary radio modeand an end of data read from said IC card 
being answeredandWhen said information processing terminal publishes a non- 
activating command and returns said IC card to wire communication modedata can be 
transmitted to an external card reading-and-writing device from said information 
processing terminal via an IC card. 

[0042]According to the data transfer system between 3 persons concerning the 5th 
side of this invention. When said IC card is operating in radio modeafter an external 
card reading-and-writing device writes data in said IC card firstPublish the 2nd 
activation commandswitch said IC card to wire communication mode temporarilyand it 
ranks secondsaid information processing terminal — this — data being read from said 
IC card under temporary wire communication modeand an end of data read from said 
IC card being answeredandWhen an external card reading-and-writing device 
publishes the 2nd non-activating command and returns said IC card to radio 
modedata can be transmitted to said information processing terminal from an external 
card reading-and-writing device via an IC card. 

[0043]According to the data transfer system between 3 persons concerning the 5th 
side of this invention. When said IC card is operating in radio modefirstan external 
card reading-and-writing device publishes the 2nd activation commandswitches said 
IC card to wire communication mode temporarilyand ranks secondsaid information 
processing terminal — this — data being written in said IC card under temporary wire 
communication modeand an end of data writing to said IC card being 
answeredandWhen an external card reading-and-writing device publishes the 2nd 
non-activating commandreturns said IC card to radio mode and reads data written in 
said IC cardData can be transmitted to an external card reading-and-writing device 
from said information processing terminal via an IC card. 

[0044]The purposethe featureand an advantage of further others of this invention will 
become clear [ rather than ] by detailed explanation based on an embodiment and a 
drawing to attach of this invention mentioned later. 
[0045] 

[Embodiment of the Invention]Hereafterit explains in detail about the embodiment of 
this inventionreferring to drawings. 

[0046] A. Basic constitution this invention of a noncontact data communication 
system provides the noncontact data communication system using an IC cardand 
realizes non-contact data communications more specifically suitable between the 
information processing terminal connected to the IC cardand a card reading-and- 
writing device. 



[0047]For exampleit is assumed that the card reading-and-writing device is carried in 
the street terminal which a user carries an IC card built-in personal digital 
assistantand distributes programssuch as contentssuch as music and a pictureor a 
game. A personal digital assistant is only held up to the card reading-and-writing 
device on a street terminalthe non-contact data communications between a card 
reading-and-writing device and a personal digital assistant are startedand desired 
contents and program download a user to the personal digital assistant side. 
[0048]Herethe structure of the non-contact data communications between an IC card 
and a card reading-and-writing device is explained firstreferring to drawing 1 and 
drawing 2 . 

[0049]Radio between a card reading-and-writing device and an IC card is realizedfor 
example based on the principle of electromagnetic induction. In drawing 1 the 
structure of the radio of the card reading-and-writing device and IC card based on 
electromagnetic induction is illustrated notionally. A card reading-and-writing device 
is provided with antenna L RW which comprised a ioo P coiiand a magnetic field is generated 
by passing current I RW to this antenna L RW around it. On the other handioopcoii L c is 
electrically made with the IC card side around the IC card. At the loopcoii L c end by the 
side of an IC cardthe induced voltage by the magnetic field which loop antenna L c by 
the side of a card reading-and-writing device emits arisesand it is inputted into the 
terminal of an IC card connected to the loopcoii L c end. 

[0050]Although the degree of coupling changes according to mutual physical 
relationshipantenna L RW by the side of a card reading-and-writing deviceand ioo P coii L c 
by the side of an IC cardlt can realize that one transformer is formed as a systemand 
reading-and-writing operation of an IC card can be modeled as shown in drawing 2 . 
[0051 ]By modulating current I RW passed to antenna L RW in the card reading-and- 
writing device sideVoltage V 0 induced by ioo P coiiL c on an IC chip can receive abnormal 
conditionsand the card reading-and-writing device can perform data transmission to 
an IC card using that. 

[0052]An IC card has the function (Load Switching) to fluctuate the load between the 
terminals of loopcoii L c according to the data for returning a card reading-and-writing 
device. If the load between the terminals of loopcoii L c is changedin the card reading- 
and-writing device sidethe impedance between antenna terminals changesand it will 
become change of passing current I RW of antenna L RW or voltage V RW and will appear. By 
restoring to a part for this changethe card reading-and-writing device can receive the 
returned data of an IC card. 

[0053]Namelythe IC card can communicate by applying amplitude modulation to the 
signal which appears in the receiving circuit by the side of a card reading-and-writing 
device by changing the load between own antennas according to the reply signal over 
the question signal from a card reading-and-writing device. 

[0054] B. The IC card concerning a 1st embodiment of the 1st embodiment th i s 
invention is connected and used for information processing terminalssuch as personal 



digital assistantssuch as a portable telephone and PDA (PersonalDigital AssistanOor a 
personal computer (PC). For this reasonthe IC card is provided with the external 
interface for external instrument connection in addition to the non-contact interface 
for connecting with a card reading-and-writing device. Although an external interface 
is constituted from the embodiment described below by the cable interfacethe gist in 
particular of this invention is not limited to thisand may comprise a wireless interface. 
[0055]The hardware constitutions of IC card 100 concerning the embodiment of this 
invention are typically shown in drawing 3 . As shown in the figureIC card 100 
comprises the antenna section 101 the analog part 102the digital-control part 103the 
memory 104and the external interface 105. 

[0056]The antenna section 101 transmits and receives non-contact data between the 
card reading-and-writing devices which are not illustrated. The analog part 102 
processes the analog signal transmitted and received from the antenna sections 
101 such as detectiona strange recoveryand clock extraction. 

[0057]The digital-control part 103 controls processing of transmitted and received 
data and the operation in other IC cards in generalization. The digital-control part 103 
has connected locally the memory 104 in which an address is possibleSince store 
applicationssuch as electronic money and an electronic ticketthe program code which 
the digital-control part 103 executes is loaded or the work data under execution is 
savedit can be used. 

[0058]The non-contact interface which connects the external interface 105 to a card 
reading-and-writing device (not shown) is a functional module for the digital-control 
part 103 to connect with external instrumentssuch as the personal digital assistant 
110with a different interface protocol. The data written in the memory 104 can be 
transmitted to the personal digital assistant 110 via the external interface 105. 
[0059]Herewhen performing communication with a card reading-and-writing devicethe 
received data from a card reading-and-writing device are changed by a conversion 
rule remaining as it is or suitableor it changes into another packet structureand 
transmits to the personal digital assistant 110 via an external interface. The data 
received from the personal digital assistant 110 via the external interface is 
conversely changed by a conversion rule remaining as it is or suitableor it changes 
into another packet structureand transmits to a card reading-and-writing device via a 
non-contact interface. 

[0060]According to this embodimentit assumes that IC card 100 is built in and used 
for the personal digital assistant 1 10and a cable interface like UART or I 2 C is used for 
the external interface 105 (after-mentioned). Howeverthe interface specification in 
particular of the external interface 105 may not be limitedmay be a cable interfaceor 
may be wireless interfacessuch as Bluetooth and IEEE.802.11b. 
[0061]It is connected with this embodiment also with the exclusive signal wire 121 
between IC card 100 and the personal digital assistant 110 in addition to external- 
interface 105. If change of the internal state of IC card 100 is detectedthe digital- 



control part 103 is external-interface 105 courseor can be directly notified to the 
personal digital assistant 110 side via the exclusive signal wire 121 without the 
external interface 105. The information etc. IC card 100 indicates it to be whether 
data communications with a card reading-and-writing device are Ready or Not Ready 
are included in the internal state said here. 

[0062]IC card 100 can be driven by the reception radio wave from the card reading- 
and-writing device received by antenna section 101 coursefor example. Of courseit 
may be constituted so that all may operate in part with the power supply from the 
personal digital assistant 110 side. 

[0063]The personal digital assistant 110 is equivalent to information processing 
terminalssuch as a portable telephonePDAa personal computer (PC)for example. The 
personal digital assistant 110 comprises the program control part 111the indicator 
1 1 2and the user input part 1 1 3. 

[0064]The program control part 1 1 1 uses RAM for workspacefor example according to 
a microprocessorRAMand the program code with which it comprised a ROM (neither 
is illustrated to drawing 6 )and the microprocessor was stored in ROMand various 
processing services are performed. The processing to IC card 100 is included in 
processing service besides the original function of personal digital assistantsuch as 
portable telephone 1 10. Of coursethe program control part 1 1 1 may be provided with 
external storagessuch as a hard diskand other peripheral equipment. 
[0065]The program control part 111 is external-interface 105 courseand can access 
IC card 1 00. 

[0066]The program control part 1 1 1 is directly connected with this embodiment to the 
IC card 100-2 side via the exclusive signal wire 121. Change of the internal state of 
IC card 100 is notified to the program control part 1 1 1 using this exclusive signal wire 
121. 

[0067]The indicator 112 comprises a liquid crystal display (LCD:liquid Crystal 
Display)for example. The indicator 1 12 can carry out the picture output of the 
processing result in the program control part 1 1 letc.and can notify a user of themfor 
example. 

[0068]The user input part 113 comprises a keyboardajog dialor a touch panel on 
which the display screen of the indicator 1 12 was overlappedand in order that a user 
may input a command and data into the personal digital assistant 110it is used. 
[0069]The program control part 1 1 1 in the personal digital assistant 110 is driven by 
electric supply from the main power supply which is not illustrated [ battery ]. 
[0070] When the user of the personal digital assistant 110 in which IC card 100 was 
built in holds up the personal digital assistant 110 to a predetermined card reading- 
and-writing deviceThe radio between IC card 100 and a card reading-and-writing 
device is startedand data exchange is performed between the digital part 103 and a 
card reading-and-writing device via the antenna section 101 and the analog part 102 
as a wireless interface. 



[0071]As for the digital-control part 103internal statessuch as a communication 
phase with a card reading-and-writing devicechange to the degree of data exchange. 
According to this embodimentthe specific address of the memory 104 by which local 
connection is carried out to the digital-control part 103 is assigned to the status flags 
for acting as Inge Kate of this internal state. 

[0072]The digital-control part 103 notifies change of the contents of these status 
flags to the program control part 1 1 1 by the side of the personal digital assistant 1 10 
directly via the external interface 105 or the exclusive signal wire 121. 
[0073]The program control part 1 1 1 performs processing corresponding to the 
notified internal state. For examplecarry out the icon display of the internal statesuch 
as "being under communication etc. now"on the indicator 1 12or. Open the dialog 
which carries out the prompt of the user inputstart the application corresponding to 
an internal stateit connects with a telephone line (in howeverthe case of a portable 
telephone)or the communication to external networkssuch as LAN and the Internetis 
started. When the personal digital assistant 110 is connected to the telephone 
network or the networkfurtherThe commo data between IC card 100-2 and a card 
reading-and-writing device can be transmitted to the host on a networkor the data 
conversely downloaded from the host can be transmitted to a card reading-and- 
writing device by 100 to IC card 2 course. 

[0074]The sequence when downloading the data stored in the card reading-and- 
writing device side to the information processing terminal connected to this via the IC 
card is shown in drawing 4 . 

[0075]On an information processing terminalif the application for IC card operation 
startsfor examplean Activation message will be transmitted to an IC card via an 
external cable interfaceand an IC card will return a response to this. 
[0076]Thenan information processing terminal carries out repeating transmission of 
the message (Request Status) which asks an internal state to an IC card via an 
external interfaceand an IC card is replied to this. 

[0077]On the other handthe card reading-and-writing device is always polling the IC 
card of an IC card using a non-contact interface. An IC card will return a response to 
a card reading-and-writing deviceif polling is received and recognized. 
[0078]If the response from an IC card is receiveda card reading-and-writing device 
will transmit a require service message (Request Service) to an IC card shortlyand will 
reply the service content which an IC card supports. 

[0079]And a card reading-and-writing device performs an IC card and non-contact 
data communications using the service which an IC card prepares. For exampleRead 
(read-out) from an IC cardthe writing (Write) to an IC cardetc. are performed. 
[0080]The IC card is changing the internal state one by one between data 
communications with a card reading-and-writing device. For exampleit reads (Read) 
and they are Ready/Not Ready of operationReady/Not Ready of write-in (Write) 
operationetc. And within the IC cardthe specific address on internal-memory space is 



assigned in order to act as Inge Kate of the internal state (above-mentioned). 
[0081 ]The information processing terminal connected with the IC card via the 
external cable interface is continuing (above-mentioned) asking the internal state of 
an IC card. And when an IC card detects the end of a transaction (namelydownload of 
data) with a card reading-and-writing devicean information processing terminalA 
require service message (Request Service) is transmitted to an IC cardand the 
service content which an IC card supports is replied. 

[0082]The information processing terminal can perform by reading to an IC card 
(Read) and performing a request messageread-outi.e.the downloadof data which were 
written in the IC card from the card reading-and-writing device. An information 
processing terminal may be written in to an IC card (Write)and may transmit a request 
message. 

[0083]If a series of operations about the download from an IC card are completedan 
information processing terminal will transmit a Diactivation message to an IC cardwill 
receive the response from the IC card to thisand will end this processing. 
[0084]The sequence when uploading data from the information processing terminal 
connected to the IC card to a card reading-and-writing device via an IC card is 
shown in drawing 5 . 

[0085]On an information processing terminalif the application for IC card operation 
startsfor examplean Activation message will be transmitted to an IC card via an 
external cable interface. 

[0086]If a response is received from an IC cardan information processing terminal will 
transmit a require service message (Request Service) to an IC card shortlyand will 
reply the service content which an IC card supports. 

[0087]And an information processing terminal performs an IC card and data 
communications via an external cable interface using the service which an IC card 
prepares. For exampleRead (read-out) from an IC cardthe writing (Write) to an IC 
cardetc. are performed. An information processing terminal writes data to upload to a 
card reading-and-writing device in an IC card. 

[0088]On the other handthe card reading-and-writing device is always polling the IC 
card of an IC card using a non-contact interface. Howeveran IC card does not 
perform the response to pollingbut makes a card reading-and-writing device stand by 
until a transaction with an information processing terminal is completedafter an 
information processing terminal Activation. 

[0089]An information processing terminal will enable the response to polling of an IC 
cardif the transaction to an IC card is completed. Thenan information processing 
terminal carries out repeating transmission of the message (Request Status) which 
asks an internal state to an IC card via an external interface. 

[0090]If an IC card has a response to polling enabledit will recognize the polling from 
the card reading-and-writing device sideand will return a response to a card reading- 
and-writing device. 



[0091]If the response from an IC card is receiveda card reading-and-writing device 
will transmit a require service message (Request Service) to an IC card shortlyand will 
reply the service content which an IC card supports. 

[0092]And a card reading-and-writing device performs an IC card and non-contact 
data communications using the service which an IC card prepares. In this caseRead 
(read-out) of the data for upload currently written in the IC card with the information 
processing terminal is performed. 

[0093]The IC card is changing the internal state one by one between data 
communications with a card reading-and-writing device. 

[0094]An information processing terminal is continuing (above-mentioned) asking the 
internal state of an IC card. And if an IC card detects the end of a transaction 
(namelyupload of data) with a card reading-and-writing deviceAn information 
processing terminal transmits a Diactivation message to an IC cardreceives the 
response from the IC card to thisand ends this processing. 

[0095]An IC card makes a bundle proceduressuch as download and uploadas shown in 
drawing 4 and drawing S and forms a micro commandfor exampleshould just store it in 
ROM42 in the data processing part 40or EEPROM43. 

[0096] C. It is becoming possible to unify an IC card function and its reading-and- 
writing deviceand to constitute from 2nd these days [ embodiment ] as a single 
semiconductor chip by progress of mounting technology. Such an IC chip is started as 
an IC card by electromagnetic wave detectionand is started as a reading-and-writing 
device by the usual power-on operation. 

[0097]A 2nd embodiment of this invention is related with the communications system 
between 3 persons using the IC module constituted by such an IC card function and 
the reading-and-writing device function of a card unifying. 

[0098]The hardware constitutions of IC card 100 which the reading-and-writing 
function unified are shown in drawing 6 . As shown in the figurethis IC card 100 
comprises the card function part 30 equivalent to the analog part 102the data 
processing part 40 equivalent to the digital-control part 103the memory 104and the 
external interface 105and the card write part 50. 

[0099]In the card function part 30it is supplied to the logic circuit 38 via the serial 
regulator 33 while being supplied to the signal processing part 44 in the data 
processing part 40after being rectified the subcarrier received with the antenna 32 by 
the rectifier 31 . 

[0100]The logic circuit 38 controls the voltage from the serial regulator 33and 
supplies proper power-supply-voltage V DD for using it by IC card 100. 
[0101]The serial regulator 33 keeps output voltage almost constant regardless of 
input voltage. That iswhen input voltage is highoperation which maintains voltage is 
enabled by making internal impedance highand making internal impedance lowwhen 
input voltage is conversely low. 

[0102]The voltage detection circuits 39 output the signal which forbids use of an 



external power to the logic circuit 38when the output terminal voltage of the external 
powers (battery etc.) connected to the logic circuit 38 is supervised and the voltage 
of an external power is less than prescribed voltage. 

[0103]In the card function part 30when it is judged whether the subcarrier is 
contained or not and the electric wave inputted from the antenna 32 is included in the 
reception radio wave with the carrier-wave-detection machine 34carrier-wave- 
detection signal VR is outputted to the logic circuit 38. The logic circuit 38 can 
output further the signal of the purport that the subcarrier was detected to the data 
processing part 40. 

[0104]The clock extraction machine 35 extracts a clock from the electric wave 
inputted from the antenna 32and supplies this to the clock selector 36. The clock 
generator 37 comprises a crystal oscillator allocatedfor example out of IC card 
100generates the clock of the drive frequency used on IC card 100and supplies it to 
the clock selector 36. The clock selector 36 chooses either one of the clock supplied 
from the clock extraction machine 35or the clock supplied from the clock generator 
37and supplies it to each part in IC card 100. 

[0105]On the other handthe card write part 50 comprises the transmission amplifier 
51 the input-signal detector 53the receiving amplifier filter 54and the antennas 52 and 
55 for transmission and reception. 

[0106]When transmitting dataabnormal conditions and the sending signal (question 
signal) by which D/A conversion was carried out and upconverting was carried out to 
analog baseband are sent out by the signal processing part 44 of the data processing 
part 40 from the antenna 51 via transmission amplifier. After the signal (reply signal) 
received from the antenna 52 is detected by the input-signal detector 53 and 
amplified with the receiving amplifier 54it is supplied to the signal processing part 44. 
The signal processing part 44 does a down convert to an analog baseband signaldoes 
recovery processing at a D/A conversion rowand reproduces digital data. 
[0107]The card reading-and-writing operation between an IC card and a card reading- 
and-writing device is as having already explainedreferring to drawing 1 and drawing 2 . 
[0108]The data processing part 40 CPlKCentral Processing Unit) 45 besides the 
signal processing part 44 of point **The DES (Data Encryption Standard) engine 
46CRC(Cyclic Redundancy Check) 47RAM (Random Access Memory)41 and ROM 
(ReadOnly Memory)42It has EEPROM(Electrically Erasable and Programmable ROM) 
43the UART interface 48and the I 2 C interface 49and interconnection of each part is 
carried out by the internal bus. 

[0109]CPU45 is a main controller which controls the operation in IC card 100 in 
generalizationand executes the program code stored in ROM42 (or EEPROM43) under 
control of an operating system (OS)for example. For exampleCPU45 performs 
application about the data transmitted and received via the card function part 30 or 
the card write part 40. 

[0110]The signal processing part 44 processes processing of the abnormal conditions 



of the data transmitted via the card function part 30 or the card write part 40D/A 
conversionupconvertingetc.a down convert of dataan A/D conversiona recovery 
which receivedetc. 

[01 1 1]the data in which the DES engine 46 is transmitted and received via the card 
function part 30 or the card write part 40 — a procedure public presentation type 
secret key cryptosystem — encryption — and decoding processing is carried out. 
[0112]CRC47 conducts the Cyclic Redundancy Check of the data received via the 
card function part 30 and the card write part 40. 

[01 13]UART48 and the I 2 C interface 49 constitute the external cable interface for 
connecting IC card 100 to external instrumentssuch as a cellular-phone 
machinePDAa personal computer. Among theseUART(Universal asynchronous 
receiver transmitter) 48 has the function to change the parallel signal in a computer 
into a serial signalor to change a serial signal into a parallel signal. 
[0114]RAM41 is a storage device which can be written in and CPU41 executes a 
program by making RAM41 into workspace. An address is possible for the memory 
space which RAM41 providesand each device on CPU41 or an internal bus can 
access this memory space. 

[01 15]EEPROM43 is a storage device which holds data in un-volatilizing with an 
eliminable gestalt electrically. According to this embodimentin order to support the 
application for the IC cards of electronic moneyan electronic ticketor othersand 
serviceEEPROM43 or RAM41 are used. 

[01 16]According to this embodimentCPU45 receives the notice of carrier wave 
detection from the card function part 30 side (above-mentioned). Although CPU45 
performs processing of transmitted and received data via the signal processing part 
44it controls the internal state in IC card 100 according to a communication phase. 
[0117]The specific address of the memory space developed on RAM41 or 
EEPRPM43R is assigned to the internal state flag for acting as Inge Kate of the 
existence (namelycommunicating state) of detection of a subcarrieror the internal 
state of IC card 100and CPU45 updates the setting detail of an internal state flag 
according to change of a communicating state or an internal state. 
[01 18]The external instrument connected via external cable interfacessuch as 
UART48 and the I 2 C interface 49can also access this internal state flag on RAM41 or 
EEPROM43and can detect the communicating state and internal state of IC card 100. 
[0119]In this embodimentthe main roles of the data processing part 40When 
performing the card reading-and-writing device and communication which the card 
function part 30 does not illustratethe received data from a card reading-and-writing 
device as it isOr change by a suitable conversion rule or it changes into another 
packet structureConversely transmitting to a personal digital assistant via an external 
interfaceand the data received from the personal digital assistant via the external 
interface as it isOr it is changing by a suitable conversion ruleor changing into another 
packet structureand transmitting to a card reading-and-writing device via a non- 



contact interface. A card reading-and-writing device is a street terminal for 
downloading the data of a programcontentsetc.etc.for example. 
[0120]According to this embodimentIC card 100 answers that answered having 
detected the subcarrier from an external card reading-and-writing deviceand the card 
function part 30 startedand the internal electrical power source was switched onand 
the card write part 50 starts it. The "wire communication mode" in which IC card 100 
performs a transaction with an information processing terminal (not shown) via cable 
interfacessuch as UARTIt has the "radio mode" in which a transaction with an 
external card reading-and-writing device is performed via the non-contact interface 
based on an electromagnetic induction action. 

[0121]The data communication system concerning this embodiment comprises three 
persons of a card reading-and-writing devicethe IC card which performs a card 
reading-and-writing device and data exchange with a non-contact interfaceand the 
information processing terminal connected to the IC card via the external cable 
interface. And the data communication system is provided with two kinds of 
operations "download" through which data flows into an information processing 
terminal via an IC card from the card reading-and-writing device sideand "upload" 
through which data flows into a card reading-and-writing device via an IC card from 
the information processing terminal side conversely. 

[0122]the signal line (UART as a priority interface.) which is used in performing 
communication between 3 persons concerning this embodiment using a C-1.3 person 
communication outline non-contact interface URO IB03 which shows POW.ON for 
internal electrical power source control and the state of communication between 3 
personsand for a carrier-wave-detection output realizes the following three functions. 
[0123](1) data transfer (192 bytes) from an external card reading-and-writing device 
to the information processing terminal in card function part 30 course 

(2) data transfer (192 bytes) from an information processing terminal to the card 
reading-and-writing device of the exterior in card function part 30 course 

(3) Access from the both sides of the external card reading-and-writing device of 
EEPROM43 in IC card 100and an information processing terminal [0124]In order to 
realize these functionsthe following commands other than the usual command are 
added. 

[0125]Activate: Switch wire communication mode to radio mode temporarily. 
The radio mode validated by the Inactivate:Activate command is returned to wire 
communication mode. 

Activate2: Radio mode switches to wire communication mode temporarily by this 
command from an external card reading-and-writing device. 

Inactivate2: Return the wire communication mode validated temporarily to radio mode 
by this command from an external card reading-and-writing device. 
Push: Send data to an IC card by the communicate mode of a cable and each radio. 
Pull: Take out data from an IC card by the communicate mode of a cable and each 



radio. 

The action flag set by Get Status:Activate or Activate2 command is taken out. 
[0126]IC card 100 is started and the basic motion by which communication between 3 
persons is performed becomes as follows. 

[01 27] When IC card 100 operated and starts a power-supply-control line (POW_ON) 
by an internal controller : (1) When IC card 100 is started from POW_ON and is in wire 
communication modeIC card 100 cannot perform radio through the card write part 50. 
It performs in the following procedures to perform a data transfer in such the state 
towards calling it an external card reading-and-writing device -> IC card 100 -> 
information processing terminal. 

[0128]** Publish the Activate command from an information processing terminal to IC 
card 100 via cable interfacessuch as UARTfirst. Therebyan IC card will be in the state 
in which communication between 3 persons is possibleand will serve as command 
waiting from an external card reading-and-writing device. 

** Rank second and an external card reading-and-writing device transmits data by 
the Push command after the Polling and Get Status commands to IC card 100. 
Answering thisIC card 100 serves as command waiting from an information processing 
terminal via a cable interface. 

** Hereif an information processing terminal publishes the Inactivate command to IC 
card 100the communication via a wireless interface will be forbidden. Thenan 
information processing terminal publishes the Pull command and incorporates data. 
[0129]The data transfer from an external card reading-and-writing device to the 
information processing terminal in IC card 100 course is realizable as mentioned 
above. It performs in the following procedures to perform a data transfer towards 
calling it the card reading-and-writing device of the information processing terminal - 
> IC card 100 -> exterior. 

[0130]** Publish the Activate command from an information processing terminal first 
following the Push command via priority interfacessuch as UARTto IC card 100. 
Answering thisIC card 100 will be in the state in which communication between 3 
persons is possibleand will serve as command waiting from an external card reading- 
and-writing device. 

** Rank second and an external card reading-and-writing device transmits data by 
the Pull command after the Polling and Get Status commands to IC card 100. 
Answering thisIC card 100 serves as command waiting from an information processing 
terminal via a cable interface. 

** Herean information processing terminal publishes the Inactivate command to IC 
card 100. 

[0131]The data transfer from an information processing terminal to the card reading- 
and-writing device of the exterior in IC card 100 course is realizable as mentioned 
above. 

[0132]An exchange of the data of the plaintext which is not enciphered is performed 



in the Push command and the Pull command. It is necessary to encipher uniquely for 
the data transfer which requires privacy. 

[0133]After ending a series of work by an external card reading-and-writing deviceIC 
card 100 notifies IB03 terminal by using a low state. The information processing 
terminal connected with a cable interface makes this signal a triggerpublishes the 
Inactivate commandand ends communication between 3 persons. 
[0134]It can access to the memory for service (EEPROM43) at everything but the 
data transfer which uses the above Push(es) and Pull next time using the existing 
command of a non-contact interface during communication between 3 persons. For 
examplewhen PIN release is performed from an information processing terminal and 
an external card reading-and-writing device accesses after that the service or the 
area by which PIN release was carried out. An information processing terminal 
cancels PIN by a Write w/oEncription (code-less writing) command via a cable 
interface After communication between 3 persons is furthermore attained by the 
Activate commandthe above-mentioned service and area by which PIN release was 
carried out are accessed by the usual command via a wireless interface from an 
external card reading-and-writing device. 

[01 35] When IC card 100 is started by the electromagnetic field (question signal) of 
the external card reading-and-writing device : (2) When IC card 100 is considered as 
starting by the subcarrier from an external card reading-and-writing device and is in 
radio modeln usuallC card 100 cannot communicate via cable interfacessuch as an 
information processing terminal and UART. It performs in the following procedures to 
perform a data transfer in such the state towards calling it an external card reading- 
and-writing device -> IC card 100 -> information processing terminal. 
[0136]** Firstan external card reading-and-writing device continues sending data to 
IC card 100 by the Push commandand publishes Activate2 command. Answering 
thisIC card 100 will be in the state in which communication between 3 persons is 
possibleand will serve as command waiting from an information processing terminal via 
a cable interface. 

** Rank second and an information processing terminal receives data by the Pull 
command after the Get Status command to IC card 100. Answering thisIC card 100 
will be in 3 person communication exit statusand serves as command waiting from an 
external card reading-and-writing device. 

[0137]The data transfer from an external card reading-and-writing device to an 
information processing terminal is realizable as mentioned above. It performs in the 
following procedures to perform a data transfer towards calling it the card reading- 
and-writing device of the information processing terminal -> IC card 100 -> exterior. 
[0138]** An external card reading-and-writing device publishes Activate2 command 
first. Answering thisIC card 100 will be in the state in which communication between 3 
persons is possibleand will serve as command waiting from an information processing 
terminal via cable interfacessuch as UART. 



** Rank second and an information processing terminal receives data by the Push 
command following the Get Status command to IC card 100. Answering thisIC card 
100 will be in 3 person communication exit statusand serves as command waiting from 
an external card reading-and-writing device. 

** An external card reading-and-writing device publishes the Pull command to IC 
card 100 after that. 

[0139]The data transfer from an information processing terminal to an external card 
reading-and-writing device is realizable as mentioned above. Since an exchange of 
the data of the division into equal parts which is not enciphered by the Push 
command and the Pull command is performed like the case (****) where IC card 100 
starts with a power-supply-control line (POWjDN)If a transaction with the data 
transfer or the external card reading-and-writing device which requires privacy is 
completedIC card 100 will be notified by making IB03 terminal into a low state. An 
information processing terminal makes this signal a triggerpublishes the Inactivate 
commandand terminates communication between 3 persons. 

[01 40] C-2. IC card 100 concerning the directions-for-use book embodiment of the 
communication between 3 persons at the time of starting in wire communication 
mode lt answers that the internal electrical power source was switched onthe card 
write part 50 startsand it operates in the "wire communication mode" in which a 
transaction with an information processing terminal (not shown) is performed via cable 
interfacessuch as UART (above-mentioned). In this paragraphs explains in detail 
about the directions for the communication between 3 persons when IC card 100 
starts in wire communication mode. 

[0141] C-2-1. When transmitting data to an information processing terminal from an 
external card reading-and-writing device the operating sequence for transmitting data 
to an information processing terminal from the card reading-and-writing device of the 
exterior when IC card 100 starts in wire communication mode is shown in drawing 7 . 
[0142](D If an information processing terminal publishes the Activate command to IC 
card 100 after starting IC card 100IC card 100 will be in the command wait state from 
an external card reading-and-writing device. In this casethe command by which IC 
card 100 is received from an external card reading-and-writing device is only 
PollingGet StatusPushor Pull. 

[0143](2) Publish the Get Status command from an external card reading-and-writing 
device. 

[0144](3) An external card reading-and-writing device judges whether it is a state 
which can transmit the data from the contents of the response of the Get Status 
command to an information processing terminalpublishes the Push commandand 
writes data in RAM41 or EEPROM43 in IC card 100. 

[0145](4) If the Push command is publishedIC card 100 will lower IB03 terminal to a 
low leveland will perform a terminating notice. After replying a corresponding response 
to an external card reading-and-writing deviceit becomes possible to receive the 



command from an information processing terminal via cable interfacessuch as UART. 
[0146](5) If the terminating notice of IC card 100 is detectedan information 
processing terminal will publish Inactivate and will forbid the communication from an 
external card reading-and-writing device to IC card 100. 

[0147](6) If the Inactivate command is receivedIC card 100 will return IB03 terminal 
high-leveland will reply the response of the Inactivate command. 

[0148](7) The information processing terminal can publish the Pull command and can 
read the contents written in RAM41 or EEPROM43 in IC card 100. 
[0149]The information processing terminal can intercept the power supply of IC card 
100without waiting for end detection by original time-out control (POW.ON is changed 
to a low state). In this caseIB03 terminal is set to an initial state being high-level 
when IC card 100 next starts. 

[01 50] C-2-2. When transmitting data to an information processing terminal from an 
external card reading-and-writing device the operating sequence for transmitting data 
to an external card reading-and-writing device from an information processing 
terminal when IC card 100 starts in wire communication mode is shown in drawing 8 . 
[0151](D After starting IC card 100an information processing terminal publishes the 
Push command and writes data in RAM41 or EEPROM43 in IC card 100. 
[0152](2) If an information processing terminal publishes the Activate commandIC 
card 100 will be in the command wait state from an external card reading-and-writing 
device. In this casethe command which IC card 100 receives from an external card 
reading-and-writing device is only the PollingGet StatusPushor Pull command. 
[0153](3) In order to check the demand from an information processing terminalan 
external card reading-and-writing device publishes the gET Status command. 
[0154](4) From the contents of the response of the Get Status commandan external 
card reading-and-writing deviceAfter judging whether it is a state where the data 
from an information processing terminal is receivablethe Pull command is published 
and the data written in RAM41 or EEPROM43 in IC card 100 is read. 
[0155](5) IC card 100 will lower IB03 terminal to a low levelif the Pull command is 
published. After disguising oneself as an external card reading-and-writing device in a 
corresponding responseit becomes possible to receive the command from an 
information processing terminal via cable interfacessuch as UART. 
[0156](6) If a terminating notice is detectedan information processing terminal will 
publish the Inactivate command and will forbid the communication to IC card 100 from 
the outside. 

[0157](7) If the Inactivate command is receivedIC card 100 will return IB03 terminal 
high-leveland will reply other grounds and the response of the Inactivate command. 
[0158]The information processing terminal can intercept the power supply of IC card 
100without waiting for end detection by original time-out control (POW_ON is changed 
to a low state). In this caseIB03 terminal is set to an initial state being high-level 
when IC card 100 next starts. 



[01 59] When using the command of IC card 100 during communication between C-2- 
3.3 persons the operating sequence for performing communication between 3 persons 
using the command of IC card 100 is shown in drawing 9 . 

[0160](1) Perform mutual recognition between the server of a higher rankand IC card 
100 if necessary. 

[01 61](2) Access an information processing terminal to desired service by 
commandssuch as Read as a subcommand of cable access (Wired Access)and 
Writeby cable interface coursessuch as UARTafter starting IC card 100. 
[0162](3) When mutual recognition is being performedreturn to the mode 0 by the 
Read Mode command here. Or a power supply is once turned off by making a 
POW.ON terminal into a low levela POW_ON terminal is again made highHeveland it 
becomes the same mode by starting IC card 100. 

[0163](4) If the Activate command is published after thatIC card 100 will serve as 
command waiting from an external card reading-and-writing device. In this caseIC 
card 100 receives arbitrary commands from an external card reading-and-writing 
device. 

[0164](5) Perform mutual recognition between an external card reading-and-writing 
device and IC card 100 if necessary. 

[0165](6) From an external card reading-and-writing devicethe Read commandthe 
Write commandetc. are published and it can access to service of the purpose. 
[0166](7) Hereif the Push or Pull command is published from an external card 
reading-and-writing deviceIC card 100 can perform a terminating notice to an 
information processing terminal. A terminating condition is set up by an action flag (in 
this casedata can also be transmitted by Push or Pull.). Push and Pull when not 
performing a data transfer are a dummy instruction for a terminating notice. When not 
performing a terminating noticean information processing terminalSince it is shown 
that the subcarrier from an external card reading-and-writing device of it was lost if it 
is based on own time-out control or the VRO terminal has a low levelthe 
communication between 3 persons of IC card 100 can be compulsorily ended using a 
VRO signal. In this caseIB03 terminal is set to an initial state being high-level when 
IC card 100 next starts. 

[0167]When accessing service with a key during communication between 3 persons 
and not notifying an end by Push or Pullthe mode remains becoming one or more 
after mutual recognition. Since such a state is in a dangerous state on a security 
managementwhen carrying out such usageit is preferred to keep such a state from 
continuing for a long time using meaning stagessuch as power supply cutoff after use 
which performs time out treatmentand surveillance of VRO. 
[0168]IC card 100 concerning the directions-for-use book embodiment of the 
communication between 3 persons at the time of starting in C~3. radio mode lt 
answers that the subcarrier (question signal) from an external card reading-and- 
writing device was detectedthe card function part 30 startsand it operates in the 



"radio mode" in which a transaction with an external card reading-and-writing device 
(not shown) is performed via a wireless interface (above-mentioned). In this 
paragraphs explains in detail about the directions for the communication between 3 
persons when IC card 100 starts in radio mode. 

[01 69] C~3-1. When transmitting data to an information processing terminal from an 
external card reading-and-writing device the operating sequence for transmitting data 
to an information processing terminal from the card reading-and-writing device of the 
exterior when IC card 100 starts in radio mode is shown in drawing 10 . 
[0170](1) After starting IC card 100an external card reading-and-writing device 
publishes the Push command to IC card 100and writes data in RAM41 or EEPROM43 
in IC card 100. 

[01 71](2) Rank second and an external card reading-and-writing device publishes 
ACtivate2 command. This is answeredand after IC card 100 lowers IB03 terminal to a 
low levelnotifies the end of data writing and returns the response of Activate2 
commandit serves as command waiting from the information processing terminal via 
cable interfacessuch as UART. In this casethe commands which IC card 100 receives 
from an information processing terminal are only Get Manufacture IDGet Statusand 
Push or Pull. 

[0172](3) In order to check the demand of an external card reading-and-writing 
devicethe Get Status command is published from an information processing terminal. 
[0173](4) When it is judged from the contents of the response of the Get Status 
command that the data from an external card reading-and-writing device should be 
receivedan information processing terminal publishes the Pull command and reads the 
contents of RAM41 in IC card 100or EEPROM43. 

[0174](5) IC card 100 serves as command waiting from a wireless interfaceafter 
replying the response corresponding to the Pull command to a controller. 
[0175](6) An external card reading-and-writing device publishes Inactivate2 
commandand forbids the wire communication of IC card 100. As issue timing of 
Inactivate2 commandimmediately after publishing Activate2 commandit can also 
publishbut an end check becomes effective when the response of Inactivate2 
command is succeeding. 

[0176](7) If Inactivate2 command is receivedIC card 100 will reply the response of 
Inactivate2 commandafter it returns IB03 terminal high-level. 

[01 77] C-3~2. When transmitting data to an external card reading-and-writing device 
from an information processing terminal the operating sequence for transmitting data 
to an external card reading-and-writing device from an information processing 
terminal when IC card 100 starts in radio mode is shown in drawing 1 1 . 
[0178](D After starting IC card 100an external card reading-and-writing device 
publishes Activate2 command to IC card 100. Answering thisIC card 100 lowers IB03 
terminal to a low leveland notifies commo data read-out between 3 personsand the 
end of preparation to an information processing terminal. And after returning the 



response of Activate2 commandit becomes the command waiting from an information 
processing terminal via cable interfacessuch as UART. In this casethe commands 
which IC card 100 receives from an information processing terminal are only Get 
Manufacture IDGetStatusand Push or Pull. 

[0179](2) In order to check the demand of an external card reading-and-writing 
deviceGet Status is published from an information processing terminal. 
[0180](3) From the contents of the response of the Get Status commandan external 
card reading-and-writing device judges whether it is a state which can transmit 
datapublishes Push next timeand writes data in RAM41 or EEPROM43 in IC card 100. 
[01 81](4) After thatIC card 100 serves as command waiting from a wireless 
interfaceafter replying the response corresponding to the Push command to an 
information processing terminal. 

[0182](5) An external card reading-and-writing device publishes Inectivate2 
commandand forbids the wire communication of IC card 100. As issue timing of 
Inactivate2 commandafter publishing Activate2 commandalthough things can be 
carried outan end check becomes effectivewhen [ at which it publishes immediately ] 
the response of inactivate2 command is succeeding. 

[0183](6) If Inactivate2 command is receivedIC card 100 will reply the response of 
Inactivate2 commandafter it returns IB03 terminal high-level. 

[0184](7) The external card reading-and-writing device can read the data on RAM41 
in IC card 100or EEPROM43 by publishing IC card 100 after that. 
[0185][Supplement] It has explained in detail about this inventionreferring to a 
specific embodiment above. Howeverit is obvious that a person skilled in the art can 
accomplish correction and substitution of this embodiment in the range which does 
not deviate from the gist of this invention. That isthis invention should not be 
indicated with the gestalt of illustrationand the description content of this 
specification should not be interpreted restrictively. In order to judge the gist of this 
inventionthe column of the claim indicated at the beginning should be taken into 
consideration. 
[0186] 

[Effect of the InventionjAs a full account was given abovewhile having a wireless 
interface for wireless data to perform access to a memory function from external 
reader/writer according to this inventionThe outstanding noncontact IC card or IC 
chip provided with the cable interface for connecting with an external instrumentand 
the outstanding information processing terminal used by connecting this kind of IC 
card via a cable interfaceor carrying an IC chip can be provided. 
[0187]According to this inventionthe outstanding data communication system and 
data communication method which can perform non-contact data communications 
using an IC card can be provided. 

[0188]According to this inventionthe outstanding data communication system and 
data communication method which can perform suitable non-contact data 



communications between the information processing terminal connected to the IC 
card and a card reading-and-writing device can be provided. 

[0189]According to the IC card concerning this inventionthe received data from a 
card reading-and-writing device can be changed by a conversion rule remaining as it 
is or suitableor it can change into another packet structureand can transmit to an 
information processing terminal via an external interface. The data received from the 
information processing terminal via the external interface can be conversely changed 
by a conversion rule remaining as it is or suitableor it can change into another packet 
structureand can transmit to a card reading-and-writing device via a non-contact 
interface. Thereforethe information processing terminal which carries the IC card 
concerning this invention can perform data communications between card reading- 
and-writing devices via an IC card. 

[0190]A reading-and-writing device which performs reading-and-writing operation to 
an IC card or an IC chip according to this inventionThe outstanding communications 
system between 3 persons which made the IC card or the IC chip intervene between 
the information processing terminals used by connecting this kind of IC card via a 
cable interfaceor carrying an IC chip can be provided. 

[0191]The IC card which communicates by applying amplitude modulation to the signal 
which appears in the receiving circuit of a reading-and-writing device by changing the 
load between own antennas according to the reply signal over the reading-and-writing 
device and question signal which send out the question signal which consists of 
electromagnetic waves according to this invention is unifiedThe electromagnetism can 
provide the outstanding communications system between 3 persons using the IC 
module which is started as an IC card by detection and started as a reading-and- 
writing device by the usual powering on. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing notionally the structure of the radio of the card 
reading-and-writing device and IC card based on electromagnetic induction. 
[Drawing 2] It is the figure which regarded the system which consists of a card 
reading-and-writing device and an IC card as one transformerand modeled it. 
[Drawing 3] It is a figure showing typically the hardware constitutions of IC card 100 
concerning the embodiment of this invention. 

[Drawing 4] It is a sequence diagram when downloading the data stored in the card 
reading-and-writing device side to the information processing terminal connected to 
this via the IC card. 

[Drawing 5] It is a sequence diagram when uploading data from the information 
processing terminal connected to the IC card to a card reading-and-writing device via 



an IC card. 

[Drawing 6] It is a figure showing more the hardware constitutions of IC card 100 
which the reading-and-writing function unified in details. 

[Drawing 7] It is a figure showing the operating sequence for transmitting data to an 
information processing terminal from the card reading-and-writing device of the 
exterior when IC card 100 starts in wire communication mode. 

[Drawing 8] It is a figure showing the operating sequence for transmitting data to an 

external card reading-and-writing device from an information processing terminal 

when IC card 100 starts in wire communication mode. 

[Drawing 9] It is a figure showing the operating sequence for performing 

communication between 3 persons using the command of IC card 100. 

[Drawing 10] It is a figure showing the operating sequence for transmitting data to an 

information processing terminal from the card reading-and-writing device of the 

exterior when IC card 100 starts in radio mode. 

[Drawing 1 1] It is a figure showing the operating sequence for transmitting data to an 
external card reading-and-writing device from an information processing terminal 
when IC card 100 starts in radio mode. 
[Description of Notations] 
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j||>fi^«ttl L/i: C t ItJSg LThuIB I C 3b- KWKff 

o mmmm*- ktw l, 

buIBI Cj?j—K#s BuIB^jlffl^E- KTT7"7^-<a: 
- h ■ ziw Kitjcy— ^(tMMiifl'E- Klt^ySS 

SuIB I C*- K««*7»^7=-f / ^- h • 37V Kltcty^ 

SulBI C*-K*»\ lOIBMMitlfllC- KTT. ^gP©7b 
-K^S*SS6^e.©ll2©7"77 1 -<^-^ -H^V 
K It «fc y -B^W ic =E - K It tj] y gs to Z> X t 1 y 7 
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fufB I CJj- Fn2<m$T'7 : r-<'<- h • Zl^V Kit* 

3 vim?- 

[fS#JI 1 9] SulS I C»- KtfWMBifi^- KT© I 
C2j- K£fi-LTfl-g|5©A- KSI^«*^S* s eHufB1f 

tsusb i c*- k«— vsmz-mmm*- Rc^y&*. 

S*g|3©A- Kfi*»*3£«#BM3W*ttltii«^- K 

b5IB I C* - K / s©T J -*#£&*©*rrU:ff5 ! gLTs 

LTiuiE I C-h- K**«Mftt- KICRU SuIB I C 

«a.*C£*1H*£T*Sira»J|1 8lcSBtt<0 3#Hlx- 

[ft*«2 0] tijlB I C A - K#»««lt- KT© I 
C t}— K*^LTWE1WBJQa«K*fr6W-»0*- KM 

7c*& y-J^-fN- h • Z3^7> K£fgfr LTsufB I Cft 

TTbusB I Ci3- FfrZT-' ZZmfr-mTXT-yZft, 
*5IB I C t>- KfrSWx-^^aiL^TlctSSL 

^t, *«a.*C£*WStr*l*#]Sl 8K!S«©3 

[11^2 1 ] SuIB I C A- Kfl4nWM%- KT© I 
C A- K£tf-LTttg|5©*J- KBE*»*«»*»Si!4IB1f 

fl-SB©*- KB!*B$l$B#tinB I Ct}— Rc^-** 

LTbuIB I Ctt- K*— B*«tc1rtKM«- Klc«iy» 

tflIB««»^3&#BM5ttft*l«i«^- KTTbuIB 

SuIB I C A- K^ecDx-^gS^tfcL^TlCfSSL 
T, Kl5t^m*^S* ,; m2<7)^7 7 ^7 1 -f^- 
h • zi^> K£«tr LTbuIB I C A- KfcSUSiifl^- 
KlcMrXx *wa.*C<fc*1$«4:T*III#iS 
1 8KfEtt©3#ia7 r -*ilfI:fi;£o 
[ff3U12 2] MI3 I Cti- KaWMBMTC- FT© I 

fl-SB©*- KI^B^Btf^©^^^- h • =1 
v> K*»tr LTbuIB I Cfc- K*— B$ttKW*iiftt 



HufBlf M«S0»5Rtftt-l5«tt*niM«^- KTTbuIB 

busBI C*-K^©x-*S5ra^©*?7lcfS£LT. 
fl-SB©*- FI*ftSS^2©^797 : ^'<- h • 
37V K^S^LTbuIE I CA- KfcftiMKSflrE- Ktc 
IU SuIB I CA-RcB^i&Sn/cx— ?^SE*aiT 

[000 1 ] 

^t'J MtflBSB*. 5 i: i: *> K#Jf »K «fc y y t 'J ^©UE 

y, wk» ^7 r -^ic«fcyngB©y-^/ i 5'r^fr6 

y =E y HMB'V© T 7 * * X £fr& 5 /i 4&©M§K 

i&<<yz-z7 jL-x&mzramm i ct>- kxi* i c 
© i c -h- K*»WLfcy i c?yy*»iLfty lt 

JBl/>S*i*SMtWS*. P D A-¥>/\°-y^-;U • =l>t:°a 
-r ? % £©1f ««3U«*tcHr *. 
[0 0 0 2] ^fc, *KWH, I C*- KXtt I C^<y 

-T>-S'-7i-7.^LTC©«© I Ci3- K*ffi«SL 

ii«->xx^ao : 3#iHBiflWS6t!:«y, mes>^ 

»r «*5»«*tcjtS CT g#©7 7 >7 1 ^-P^©ft^^^b 
^-s^cticj:^ Tf£*«^K©§ffi[2]S&U:ijm^f 

jtis w&immic&v i c*-K«tLTeibu a« 

[0 0 0 3] 

[fiejR©fitffi] *A5tK^sgSEiQS©/c»lc 

^ nffiic^^+iTt^o «y^.tfx «T^*©fft©ftHfc 

tt©*lWB5»LhTs *AISIiE©*S<!: LT. Bg|I#^-¥> 

LfPgfiES^/^X^- K^AA^tlfcili^aiigLT 
frbv AtiJ&itl^^^Jcdlc^^Tt^o 

[0 0 0 4] 1 «t©*-V >->iL-A- K±lciBlS5-nT 
U^aSSX h5f^<i:©IB1S«®ft©^lcti. *©S8?t 



(5) 
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7— F<DA7J«. CCDHi— roieifpIisPvCDT'^-feXlCj® 
l\ 

[0 0 0 5] Z<Dtcit>. mmm±Ki:(Dm&fr<E>. 
vz/j.- ft- K^P7 ls-J>y h • ft- Kfc£lc««W*» 
jSfcfc-afcJWttiei Cft-PP, iiT-^^LT?f 
SEMT'f-$ro^f??ff5?ftM I Cft- K^«fc< 
ffi toft £ cfc 3 tc & o T * Tl^„ a ■ =r 

-fX'O+MP r-£JtCDtfcACU SR<D&*lP£:<i: 

KNBSrftfc I ca-K-y-*/^*!** *'Jffl## 

[0 0 0 6] fiJfl§##BtfflEg^£ I Cft — K- 'J— SffflU 
KAftLT. A7J*ftfcBilI#-S£ 1 C*-K±(C*MA 

- K - y-*/5**M?*A«BXttBIE»8iMTft 
toft*.* *Affis£XlilgliE&8lcj#%Lfci§£- 

( i cft- k • Tt-t^mcfemTztmrn^cDzt 

£\ $#ICP I N (Personal Identification Number) b. 
■fcK. ) 

[0 0 0 7] SjfiT-li* *WHbfttl5<DlR]± <kt,ffl« -a 

U e&LT^Tt^ Ktt£ 
fc£^Ttt*-©IBtt«ttTftfo«*-©7*7*y*-* 

IfcCDft- KfcJTStSK CftlotfLT, C© 

J:3%AS«yt UW*© I Cft-RC«fcft«\ 

t\ 1 #l<d i c ft— F&tiL&tDfammm-rzzt&T* 

Wmt. Cft-K±tt. 

ZrctbOWTf-'T'y r*&£\ 2&.±<D7 7 Zf<J'r-: : sa > 
^iLTJ;?, 1 tftCD I Cft- K**« 

[0008] *eiCs i c*-K^a-K«y-y/5 

7i-7s£«i;i£;i<t:lCcfc>A I Cft- K£SS?MEiS 
JS. PDA (Personal DigitalAssistant) ^p/ \°— 

«9<09«^ I C*-K»9>f y7*ftLTl«*n 
WTTtt. I Cft-KRtf I Cf7^»LT$ 

it n c*-kj t^cttcr*) = 

[0009] £<D<i:5£*&. I Cft- K«JfflLft* 



K^Px-f X7*L"f&i:©:i— • <>^-7i 
-X^JSl^T I Cft- Fl£*iT&D.—*f<f>*^9~>a 
V*1t*»8**±?ftft5C I C 

[0 0 10] dcDctdl- I Cft-K##J£ttf>*-7 

$gSQS4aB^t*v I Cft- K^^LTs ft- KW***£ 

[001 1] £/c. cojcd^^ttM^— tmmt-. =l 

[0012] il-w i eft- K^itt^rosi^ 
z<r>zfu ?=>L&&&t %mm&mzt> 

[0013] L^utfe. i eft- Ktc»»*nfcfli 

[0 0 14] SjfiTl*. *S^ffi©ai*tC«fe , A 

I C^-y7t±, «BSl*«tiltC«fe U I Cft 

[0015] c(D«j:aa»i*»*«wiB*-(*^tffnfc i 

[0 0 16] 

x - * k cfe y ngp© * j - 9/=? -f ^ & 5 p< t y *stg^\co 

T 7 * X fefrfc 3 /c46(0»!SiS-r > - 7 x -X 3 
title, ^g|5«8Si:S^-ri./c4!)<DW^'rv^-7i 
-X*«jl/'c«tlfc#N«!4 I Cft- KXtt I Cf y7*. 
aty-'lC. W^-f>^-7i-X^5>LTC(7DfiC75 I Cft 

[0 0 17] *f%W<DZttZBm*. I Cft-K^f'J 

t— 9 mm ~>x rJ+ikxjfT- * mm *m m? 



(6) 



2003-203212 



[0 0 18] Sfc* S I Ct)~ KlC» 

mm r- * ft 3 C «t #T* 3 s «tlfc 5 s - * 

[0 0 1 9] **W<0*6ft*attl*» ICfc-KXtt 

fc» WMb 3 *Vififll->X7 1 A*»«fr * C t iz&Zo 
[0 0 2 0] *«^<0*6**Btttt, ««sft^6ft* 

£ lc J: o TRftftSSBoSMBlttKJRtiSflretclMI 
*W*JbH*T3i«*t7&3 I C*-K#— fWtStU « 
tttttttbiCfey I C*-KiLTfi«lLs iil^romiSJS 
A»c*yBt*»*«««!:LTiffltt-r* I Ctv'a-)!/* 
SpJffl Lfc. «ftfc 3 #F^ilfl->X7 ; A=&a«-r 5 C <t 1= 

[00 2 1 ] 

KH£#»LT£**lfc J fc<OT 5 fcy* 1 ©ffilffi 

tts mcoiMi*fiM«r«M:tta>y%y&. iae**y 
ictiTZT? *xmftWMmt*wmm t % hub* ^ u 

ttSP-T >^-7i-X^ LTttBIt ffi«!34as5|5lc;gfl 

[0 0 2 2] Sfc, *«^0DSI2©ffliJffi». mj£©1f« 
^t^fctoro^i'-ii, BufB^ : Eyic5>fr^7''J'-tr 

* 2£B £ «Mtii«*15 5 MlilffiSP t » * •> 7* 

gpwtsfB5as4flB5i? <t »«r * fca&fl>*M»-r > * - 7 x - 

itlc^«ILTs t9f»!tili!««»*rtLT^K*»*« 
[0 0 2 3] C CT\ HuSBSMSSfSSPMu itufBi^S* 

[00 24] 1 St>*m 2 OflmDICfllS I C * 



[00 2 5] LfttfoT, 1 2 ©fflijffi 

lc#5 ICA- KemLfc1MMHft£li* I Ctt- 

[0 0 2 6] flj*.tfs i— tf# I Cfc- KAKSlOfltW 

[0 0 2 7] BuiBftJffllgPte, Bj|B^jl'flSP ; &^L/cHU 

«»* bu IBttSP-r >?-7i - Ttu l3tS$fi5£ia5S 
*lCjlSD-r«*5lcLTt.<fct\ Bu8B»JffllSP 

iciiJD-r 5 * 3 ic LTt<tl\ 
[0 0 2 8] cmcWU tfflBiraU9Ml£fl!?& jS 

[0 0 2 9] *^©S3©ffliJ®«^ Bt»«$S 

?t?T« BUS B I C^'y7*»«r*7l-»-f 
SP^tlx. buIBI C^-yT'OF'ggPttjKlCfSUT, buIB^ 

[0 0 3 0] iC0d:-p%1ffBl!£iS4M*(i:JSIE^tlfc I C 
t <fc o TbuSBIS^** 2£gCD§ffi[H]S&KIjm;51f 
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fc&U:, i1-g|J'r>^-7i-X^LT1f«teS*SB5S3b % 

M-r > * - -? x - x LTmft-mz ssnicam-r 

[003 1 ] CfttCcfcoT* 4c^om3<Dfi)HI(Cfl(% 

fflt'f- * 3i«**T ft 3 d <h #T-* 

[0 0 3 2] *SIR8^3©ffliJffiH:^?>1f«teSlffi* 
tiv 8513 1 tulB^gP'r>^-7i-X^ 

[0 0 3 3] ^-LTs HufBSiJWSPtt. fu§3 I C? yZftf 
mSi-th L*«5S7tt»T*« C <*: K&S LTMlBfl-SB-r 

[0 0 3 4] ffilBftHBSMi* SuIBI Qf-vf&m 

[0 0 3 5] £/c, *»^©*3<CffliJEttx IC*-K 
3ttS$0)Htt: I C A- KXW: I Cfy^ft*«4 

5 3«S7-^iifsaT*oT. it&iajiasmtf I c 

titeififlrrsx^y?'*!:* ffi*«$&S#l CA-K* 

(Dx-^CDS^ji^^ft^X^ yyirs I C*-K0 
rtSB^jllroF^f'&fcltlCfey I CA-K'VDx-*©* 
*a*©»7*«aLfcCtlC*6*LTv 1f$fiiQS4ffi* 
AM Czj- K^eiSx-^^gl^aiL^Tft-pXx-y^ 

[0 0 3 6] S/c. *«^<3Dm4©ffliJEtis I C/J-K 

ic»LTa*»*iM^Tft3tt*«#e»i:» wbk 

5 3 ^fMx-^iHI *a?*"3T, I C A- Ktfffljfr 
iHi£*rftl\ I Cfc- K'NCO^-SCOfcS&a^fxft 



7«fc* I C Ktf#-'J vy*WILTl/X#>X 

L*fTft3X^y^t» 5C<h=&!|tS!t<!:-r*3 

[0 0 3 7] *»SI3<BS3Ktm4<Bffl!mte«fcfttf. * 
-KK*»*««£» ^«»'T>-S'-7x-XlC«fcy* 

«-awwi-r>4'-7i-x«aT i ca- Kicsifn 
*lt> cKD^-^iiii-vxx 

Blc^— »*Hthe r^-^yp-Kj 2ifiy©i!) 
[00 3 8] *SMI!<DJS 5 0XHD3li* I C 13— K 

a-KBia«S««£» SuIBI C^n-yl/tJRMiififg 

-*e2l*f7ft3 3#IB7 s -r SHEaS«>X^A?fcoT» 
buIBI ca-KUu rtWWl/WftAffnfcCtlctSSL 
TSufB I ca- KMS^SMTOfl^LTlfttBIMUa 
S4m* <fc CO h 5 >+f * > a Vfctrft 3 FT 

jSM LTttSGcoa- KW*«S«B<fc© I- 5* >-y"? v 3 
VSffft^JSIRiHI^-KTllrf^U tulB^ISSftt- 

fit- K(c«iy»*)*ti:t.(c, ^7^f<^- h • =1 

w Kicty wienie- kicmUs mmt&mm^- 

y»t>*tt«bKs 5I2CD^T''?7 1 -<a;- h • =l^> F 
icjcyjuiliafl^- kick*, c<h^#^<fr^3#^ 

[0 0 3 9] (1U d^TS5 r-zxr^j ttt, tttt 

-iUftW— cogft F*3 IC 35 3 ic rat) ft l\ 

[0 0 4 0] *«WOJB5<DffiiBIlC«*3#IH7 ir -*IE 
iM^X^Alcitiw; MB I ca-KtMHCMTE— K 
■p»ffLT^*»^ B3!3tS$B5QS!lffi*^7'^T 
h • KCMfrLTttE I Cfc- K*-Wtt 
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- RCx— 5* MIB I C*- PA07-^t 

^-a;- (. . =]^> K=&5^tLTMIB I C£- K£«IK1 
ATE— RcRU MIB I Ctj- Klcf$ii^n 

fcx-^«-|jc^m-rci:ltJ:oTs ICfc-K^ttLT 
*»©*- KBS*«*»«^5fi(rtB1WB«S«lll5fe'\7 J - 

[004 1] Sfc. *«fllOJB5©ffl!DDl=«* 3*B7= 

-*iBa6->^^ixt«:«fcn(#, mibi c*-Ktf«tti 

IB I Ctj- RCx— ££**&A,/c^ 7<7=r^^<- h 
• □ 7> K*«frLTME I C*- K*— RttlCftWi 

7 s — **a*aju mib i ca- r^s©^— 

- h • 3?V K*«MtLTWB I Ctj- KeftWMTC 

- RCR-TCttCfcoT, I CA- K*}>LThuIB«« 

[0042] *1ts *mW(Dm 5 dDfflMCff « 3 mm? 
-£(E2i->7.7 1 £ac<fc*tf£, MIBI C*J- RSMfiHSjift 
=E- K TBfls $ f * - KMfeft * 

T^T-i^— V ' H W K£f8*rLTMIB I C7J- K* 

WWt3|5tH«— KTTMIB I C*— 
KfrSx— *6BI*tHU MIB I CA-Kfr5©7-^ 
BS^aiLro^TletrvSLT. SI-SB©*- KR***3£S 

C*-Ktc«Hia«^-RuSrci:(!:J:oTs I C7J 

SfiSsfc'Nx— CiitfT***., 

[0 0 4 3] Sfcs ^RHOffSQflfllllCttSSjtfnT* 
— $f|SS->7.xAlCcfenii\ MIB I Cfc- Ktffctfgjfifa 

^S6 ,; m2a37 7 <7x'i-^- h • ZJTVKfcSfrLTMIB 

T\ MIBItSHteS^fctflg-ISttfc^iaSfl^- KTT- 
MIB I Ctj- Rs^-* MIB I Ctj- K'N 

©7- *<3&*4>K7K:ft&LTs KK* 
i?gi!S t S2©»7^7.<^-h • H^VKfcfMrL 
TMIB I Ctj- K*«H8iafllt- RCRU MIB I C* 

Ctj- K*7>LTlJ8B1f««S«B*^S7l>W©A - KSE 

[0044] steffi© a wmwitut* 

[0 0 4 5] 



[fg^©HSS©JKjg] J-XT> HBB*#!SLft*i t 6**W 

[0046] A. ^jgWx-^afli/XxA©^^ 
I C*— KtfUfflLfcWWH^-r ?ilff->X 

xixsattrstcTa&y. £yjiitttu:& i ca- 

[0047] a- +f# i c KrtiBaa©^* 
«i***ffu ^ii%f©a>7V7, as 

[0 0 4 8] CCT, «f, ICS- KStf 7J- KM* 
»S£«IB©#B^x-*il«©^*te"3i.''T» Ell 

[0 0 4 9] 7J- KRfrft«tta& I Ctj- KRD09MM 
7J- KM*«$Kati« ;U-yo-<;UT«^*n/c7' 

fflijT«x msittictt i c*-K©ja5z»c/i/-y-a-<;u 

c 4flslCl±7J- KB6*»*»«ffl©/U-^' • 7V77L c tf 
«T*«IMc«fc*»»aEEtf£i;T* /u— r-a-fju-c 

[0 0 5 0] 7J- K^»$'^SffliJ©7'V7 1 T-LRW<t I 

ctj- Kffly©yu-y'3-f ;UL c f*x ^-©^JS«si>© 

*^ALT^«^SX.«ce:#T#« IC*-K««* 
m^ifift^EI 2 tc^-T J: 3 iC^x/UfbT * £ ttfTZ 

[005 1 ] 13- Ktt*»*£ti«-P«\ 7->xt-Lrw 

It, ^©c:<!:^fUffiLT7J-K^»^^Sti I C7J- 

[0 0 5 2] St ICA-hU *-KM*«*S» 
^^■T ^/c&!)©7 : '-'> (CCS UT;l/-y • =l L c ©4ffi 
?M©ft«*aib*tt*«IB (Load Switching) ^ 
o„ /U-y-=n';UL c ©4S^©ft^* ,i ^lfi-r^<J:s 7J 
- K^»^SSfBiJT'li7 7 >7 1 T-4fl5TP^©-< >tf-^> 
X*«XfbLT, T'VxxLRwCiiaaSS I RW^SEVrw 
©S»t«:-3TSMa*. C©^»7j*«IB-r5c:i:T\ 
7J- KM»«»ttB(d: I Ctj- K©iB9tT f -r »*9fir 
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[0 0 5 3] "T I C*-R*> *-KBl*»* 

[0 0 5 4] B. jgj OgjflSffjag 

i^PDA (Persona I Digital Assistant) & 
Sift*, 353UH*M°-V:HU • P>t°x — * (PC) 

ts- R*, A- Ka*»*(S«t««!r*fc»(0#»« 

[0055] Emcti. *«B^roHfi6h^«^«« I CA 

-Kl 0 0©/\- K*x7'1ira*«rtttlcSiLTl/'*. 
HEIlc^-r^-plCx I CA- Kl o on TS7-t-w\ 

0 1 t. T1-U>?W\ 02i> 7-f^iW»f1 0 3 
<t, *=E>J 104L ^-gP-O^-Tx-XI 0 5<tT 

[0 0 5 6] 7VrtSli10 1lt BiSLfcl/**— KK 

^-p^gpi 0 2(i, fil;fis <7a"s<7teW*E. 

T>Ti-%n-\ o i ^e^§<fT*-n^7 T ^-p^i^sas 

[0 0 5 7] x-f S>*/UMW»1 0 3li, aSWi^-r ? 
coSQS-^^rofte I c A- Krt^KflP^eWlcziv hn 
-yl/f^o xf v^/U&JffiigPi 0 3li, ZKUXRlftgfc 
^t'JI 0 4^P-A;HCjflW!LTfcy, m-?^*— 

< v^/l/ffcWgBi o 3*^t-T^^p^A • a- K£ 
P- KL/cU, WT^flDfHix-r >*fil#r«fcJ6U:tt 

[0 0 5 8] fl-gP-O^-^x-XI 0 5li, A-KSe 

xtttffiiir 4-r>*-7i-7 • yp hp;ncj:y, 

x-fS^iUWWffil 0 3 flHKWlflS* 1 1 0&£<Dfl.gl , #S 

4K«*&£n7c7 : -sii, *t.»f >*-7x-xi o 

5£*lE6LT, SHOTS* 1 1 0 ICIEST* E£#?S 
[0 0 5 9] CCT\ Kt**»*8ll£iI«*fTft 

fry MJfiiK^S&LT, «.»-f»-7i-X*ftLT 
fltw4ift*1 1 0K&«T*o SfcifiHU H$My*-7 
i-X*^LTSMt«ft*1 1 OfrSSflLfcx-*** 



^LTA- KBt*»**Bl=2S«T*. 

[0 0 6 0] 4:H80B»T». I C3&-K1 OOtt, flt 
?$4ift*1 1 0lCF*gKLTfflt>6n5c;<!:*^LTfc 
Us ttglH'V'S'-Xx-XI 0 5lCli, UART-^|2 
Cto&5tMm'f>*-7 (ABB) . 

•(SU fl-gPO^-^x-XI 0 5©-fV*-7i-7, 
tt*tt<mcHJ£tfftT\ WHKV^-^x-XTSoT 

»*tS*B I uetooth^l EEE. 80 2. 
1 1 b >*-7i-7x7*oTtJ:t\ 

[006 1] $fcs **JBB»T s ttx I C A— Kl 00 
<t Steffi* 1 1 0H(i* ttW-fV^-^x-Xl 0 5J-X 
fl-lC VJSflHHftl 2 1 ICfcoTfc&tf+lTl^o 5V 
jUMfflffi 1 0 3 ti, I CA-K1 00 ©fcgptflEa) 
£fb*ttlHT*£» >HK><i-7i-71 0 5«S? 
&%W*H&<<>*-7 3L-X'\ 0 5?^t; SMUS 
^12 1 £fl-LT8l5l4ift*1 1 0ffiiJlCi£«ja*DT*C 
<h#T-?£o CC?S-5l*3SBttWU:«\ ICA-K10 
0#A- KB8*»*a«t<OT f -*iS«3ti { R eadyX 
liN o t Ready ?S«freaVrflraa£tfft£ft 

[0 0 6 2] I CA-K1 0 0li, flJAtf, 7 7 >5 1 ^-gP 
1 0 1 H£T§it KR*»*«BfrS<DSfll 
«sfttcJ:-3T»Kir*C4:3H«T**. #JlS, fit^iift* 1 
1 O«frS<O0»S«73U:J:-3T. — wxii^wflwrr 

[0063] &*<)£* i ion mtutmmmm* p 

DA, /\-V^-;l/« ZIVtTa— £ (PC) ftiTOIWBa 

wmmzna^rz. m^mi 1 on rn^^w 

g|51 1 1 «a*SB1 1 2<fc, a— tfA73SP1 1 3<tT- 
[0 0 6 4] ^ny^ASfflgPI 1 Hi, m*.W*<<<7 

taeicttia^Lfe^) . ^••Y^pyp-try+tn ro 
mzmmtircfu*f^h. • =i-kic^ot> ram^ 

Kffltf- exitti. «»«Ii«|JS:t*St»4ift5l5l 1 0*3R 

<D&fk<Dmcs i c k 1 o o ictt-rsiant^sti 

4ZJii». yp-?^Z**JWg|51 1 1 liv /\-K-x-rX 

[0065] ypy^/x^jjaigpi 1 m ^150^- 

7i-X 1 0 5*IfiT\ I CA-K1 OOlZTVllX? 

[0 0 6 6] **«BB»T«:» rP^A*J»» 

1 1 Hi, I C t)- K 1 0 0 - 2 ffiiji 1 2 
1 Sfl-LTillftlStfftTV*. yp^AftUBWl 1 1 
let*, COVffifll^ttl 2 1 fcffll^T, ICA-K10 

[0 0 6 7] *^gpi 1 2li, 0!l^li'>«aa^7 : VX7 p 
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U-f (LCD : liquid Crystal Display) Tflt/S^Ttl 

« 0 a*»i i 2t*. wAtf, mf^uMOTM 1 1 

[0 0 6 8] n-+fA*)SB1 1 3ti, *-#-K*S>3 

ti/h^ y e-cm&itis D.—vtMm&k i 

[0 0 6 9] 1 0fiO7Pf5i»«W1 1 

UTS. 

[0 0 7 0] I CA— K1 0 0 ««F«3SI*n/i:a?w^* 1 

1 0(75iL-+f^w4ffi5Si 1 o£m>£©a-Kift*** 

*«K^#rcttc«t:ys I C*-K1 00t*-KK 

-7.<hLT©7 7 >x:r-SP1 0 1fttf7tPf»1 025 
^>LTs T^y>;MJ1 0 3 KM»«#£B0>H 

[00 7 1] 5?*/UftMSPWl 0 3ti, 

o afcp-a/bS&tftiTi^^y i 0 4©^ 

5 y ten 'jst enn^. 

[0 0 7 2] x-fv^JHttfHWl 0 3li„ C<D«!S77 

ffiflmfcl 2 1 *^>LT> m^4S^1 1 0i«^P^5 
AftJPSP 1 1 1 tCitS3i»r «. 
[0 0 7 3] 7"P^7/**«S?1 1 H*. ii*n**l/c:F*g 

ft£©fcaittB**5api 1 2±T7V=l>«^L./i: 
y, a— tfX**^nv^hT*4f-r7»P^*ll^/t 
Us rtg|5««glcmL/c7 7 7 ,| ;'b— ->a V*fi»Lfc 
U* *BlsHt(c8NRLrc»J MIL *MHUSM«>J| 

^©a«*BB«jLfcyr*. 1 o^misffl-f 

*y r-7— frlCJBtMrtlTU***** SSfc, I CA- 
K 1 0 0 - 2 <ta- K!^g?^S5a©ii1ix-££* 

■JVP-KL/cz-^* I C*-K1 0 0-2«fiT'» 
- KM*ft*£Bti:atfll Lft»J«CitfT*«. 
[0 0 7 4] EI4lcli, KBE*»*«Hffl»c»a* 

[0075] nmxHti5i«±?(i« i ctj- kj» 

-7x-7.5^rLT I CA — Re A c t i v a t ion 
*yfe-5>#aS«**U I C2j- KUCfttCttLTU* 



[0 0 7 6] C©«, 'htlB5Qa4s5*li. fl-SPf -7 

t5/7t-v t (Request Status) ?i 
ySUSftU I C*- KWCtilcilfi-TSo 
[0 0 7 7] *-Ktt*»*««t*s Iffite'O 

^-7i-X?fflUT, I CA- K© I CA- K* 

r. 

[0 0 7 8] A- KBt*«££SM:. I CA- K&6«> 

^ y -fe— (Request Service) ^-jMfit 
LT, I CA- Kfl"**- KT*tf-£XlW*»lT 

[0 0 7 9] fLT< A- KR*>«SBtt. I CA- 

*iM**fft3. mafs I CA- KfrSOR e a d 
O^iiiL.) -¥\ I CA-RN©»*3&* (Writ 
e) ft£*fT«3. 

[0 0 8 0] IC*-hU *- KMfeftSSB&QT 7 

tf* SE^tiJL (Read) ttfNOR e a d y/N o t 
Read y-£. S$3Z>^ (Write) Mf*DR e a d 
y/Not R e a d y f LT, I CA- 

«*-rv-^-hr*fc»tci)yaTT^* (Sua?) . 

[008 1 ] I CA- Ktn»«H'V*-7i-7t 

»tttt*M^^H:|IW*Tt^* (MRS) <> LT, I CA 
-K#a-KBI*»*K«i©r>5>'»f*5>3> CTft 

T-zwoyn- k) ©»7**tar*is it 

SB5&S4Sfi3fc«\ I CA-Rc-tf— fcf*B#yyfc-i 5? 
(Request Service) ^j&flLT, I C 

KflMJ-tf- hT3tr-t:7.|*l§£i£«-r£o 
[008 2] tffSSSaSiSJStiv I C A- KICK LTBE» 
lUL (Read) ■#y<y-b-S7«fr«:3C&lcJ: | J. 
»- KBt*»*»«**6 I CS-KtcSSiiS+ifcx- 
* ©W*tll L-T ^ r> VP- K*fr* 3 C t 
So *7c. 1f«5QS4ffi5)5li, I C*-RC*tLT»*& 
(Write) g^yfe-^jM^gLTtJ:^ 

[008 3] i ca-K^sro^vp-Rcimr*— 

a©»f^««S67-r*i:» If fBiaSiffi^ti I C*-RCD 
iact ivat ion;* y -b— 5>'£3ftiLs iltltt^ 

^7-rs„ 

[0 0 8 4] *ft, B5(C». I Ca-RcjfcglS-ftT 
^«1MMUMI«A k 6 I ca-K«ST**-Ktt*»* 
gM(C7 1 '-^57 7 y^'P-K-rS<h^©->-'yvX5/7x 
LTl^. 

[0 0 8 5] nm«H0H3|«±Ttts 15"J^l* - 1 QIj— KJ# 



(11) 



^12003-20321 2 



-7i-X^LT I CA — KICA c t i v a t i o n 

[0 0 8 6] HK8SQ3I4S*l*s I C*J- 
X^Slfr^i:. <%l£l*l Cft-KtctJ— IfXS^^^ 
-b— v>' (Request Service) £&(IL 
T. I C*-K3B»-9-#-hr*-9— lfXrt8*5S«T 

[0087] -f- LT. 1t$SSaS4flB*l*x I C *- Ktfffl 
it* *■«#— tfX*ffl^T» ^gUW^<VS»-7x-X^ 
ST I C*- K<tx-^jl«^T'5:3o #J*.l*\ I C A 
-KiSCRead (K*U1L) ^ I CA-F'MDt 
(Wr i t e) tt£*?T&5. flHMfl3«S*H\ 

[0088] ^75, a-Kw*»s«!iw:» nrnm-o 

9-7i-7*fflW> I C*- K<D I C A- K£ 
sK-yv^LTV*. fflU I C*-K», tffBiQSiiS 
^(CcfeoTA c t i v a t i onjftftft tSSBMMiiffi 
*i© h7>+f7->a >^l?7t5f m #-'J >^ 

[0089] 1f$6toS4fl5*t*, I C tj- K^O h 5 >*f 

^ fl.8M'>*-:7i-XiI£T\ ICA-RcfctLT 
ft$lWm%:?£^-£t>-&2>* y-b— y (Request 

status) **yigLas<iT*. 

[0090] IC*-KI1 <K-'J>^lCjsfrSUX/K 

[0091] 13- KK**?svi. i ca- k&64> 

^'yb-y (Request Service) 
[0 0 9 2] ^LT. *- KB!*«*SI1W\ I CA- 

e a d (»S*ltiU *fr«:5. 

[0 0 9 3] I CtJ- K(*» A- KKWIJSitOf 
-*3M©IBk Kfcfc«K»*»b*«T^*. 

[0094] If $BSaS4S*ti. I C A- KWrtWtttt* 

3fcl* I C ft — KICD i a c t i v a t i o n /■ vM— s J 

catfliu cnu:**** i c^-Kfrsowr^s 



[0095] ICA-hU BI4&tfla5H:ijVr«fc34 

ELT7-f ^P37> K*»«LT, m«x-^5QS 
354 0 ptjCD ROM42^>EE P ROM 4 3|*3U:*&MLT 

[0 0 9 6] C. Mt2flM*«gBtt 
KSTtt» «««fl)3t#tcJ:y» IC*-K«K£* 
0}K*tt«l*H«kLT*-O¥»ftfy 7"i: LT 
MjOT«C£tfRTIB&&-3T*Tl''«. I C 

[0097] Tomamnmae&KiAs 

[0098] E6icii, mfrmzm&tf-toitLtc i c 

A— K1 0 Ofl&n— K'>i7 7 *J3E*^LTt'»S. HEIlc 
5VTJ:5U:. c(5 I Cft-KI 0 01*. T^-P^WI 0 

0 3. y^u i 0 4aws^rv*-7i-7i o sic 
aar*f f -*«H»4 o t. ft- K»i*»*a$5 ot- 

[0 0 9 9] *-Kil»3 0 7tt, 7Vft3 2T'§ 

MLUgP 4 0 ftOfi^WUffi 4 4 tcfltfe* ft* £ t. *» IC 
i/V7l\f W^-?3 3**>LTIII3EBS3 8lt« 

[0 1 0 0] fi§SlE]S&3 81*. i/*J7ll - l/#aU-* 

3 3fr60D«E«*J»LT, I C»-K1 OOTfilf 

fcttoaiEttvamE v dd*«*&t* * 5 ic * o ti^ 

So 

[0101] v'UT'/U • > 3 31*. AftHE 

<0«HBJfcft:bSr\ tfc77^IE£li«— ^(C«oj:5lC4 

rtgu-r v b :- y > x^fg < r % z. t ic j: o t, 

[0 10 2] 1EE^tiiS3 91*. ISSIhISS 3 8 

[0 10 3] S/c, *-K«l«ggP3 Ofcfcl^T, 
3 2 6-6A73^tl/c11^li. l»jiS*«aiS3 4T'§f 

tlTl^lS^ltli. tttS£itt«ttlliB4VR]yt|S9[BlSS3 8 

4 o iz*s lt mmmtmth^ntcWKDm^ihti-r z z. 
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[0 10 4] ^Py^*4tb»3 51** 7>xt3 2^6 
t** #Jx.l* IC*-K10 O^KBBIgStlfcTlCfllSKh? 

?««s*u i c a - k i o o ±T'«ffl* nemmx 

LT» * □ *iHJRB 3 6 icflttST 
*. 9n7*»R»3 6l4, ^P-y^J4tiJ»3 5^6«t 
*g*nfc<7 ny*. XW\ * P *y^«fi»3 7 fr&tttt 
P •> ^W^mft^-TJ^iMfK LT> I C tj— K 

1 o oi*g(o*wtce»ft-r*. 

[0 10 5] -75\ ft-K9(*t*«5 0B, 3£fll7 F > 
75 1 <!:, SfHI^fcttiSS 3<fc* §<I7>7-7<;1/ 
*5 4<h s jM§fflffl<7)7 7 >5 1 ^-5 2SU-'5 5 7«fiE*tl 

So 

[0 10 6] r-t&Mm? % <t£tt> t 7 -* NUMB 4 

0 t7){§^$£lJlg|54 4 K<fc o T^PM^IC D/ASfiJ*n 
T, Ti-W? • ^-X/*> RCT^XPVA- h^Ttl/i: 

1 ^sstJb^n^o £/c, yy^±5 itrz&m-zntc 

(JE5S1I9) I** §fl«^«JUS5 3KJ;oT&iiS 
StU §1I7'VX5 4Ttfi|iSS-tXT^6s 11^503954 
4lCtt$g*n«o fi»«JS»4 4tts 7tPy-^-X 

[0 10 7] I C*-Kt*-KSE^»*^a© 

PiS^a- K8!*S#ifjm** 0 1 SlflB 2 

[01 08] x - * i&ilgP 4 0 t*, ^KEcOlt^SaSgP 4 
4tDft!3x CPU (Central Processing Unit) 4 5 
DES (Data Encryption Standard) l>i»46i, 
CRC (Cyclic Redundancy Check) 47i> RAM (R 
andom Access Memory) 4 1 t- ROM (Read Only Mem 
ory) 4 2<h* EE PROM (Electrical ly Erasable a 
nd Programmable ROM) 4 3 <h. UART'fV^- 7i 
-748L I 2c-f>^-7i-7.4 9«:1i^.Tfc 

[0 1 0 9] CPU 4 51*. I CA-K1 OOflCRff 

b— r-O-7- ->XxIx (OS) <DmWTT\ WHltR 
OM4 2 (2o3lH*E E P ROM 4 3) KteW^ftfcX 

l*\ CPU 4 51*, a- KflWBffl 3 0 

»4 0 LT&Sif * ft^x-* KM'rST'Xy 7— 

[0 110] MQ3SB4 4»s A-KWW3 0-¥>a 
- K3E***SI54 O^LTjiS'fS*n*T : — 5»©SSSv 
D/Am Zv73>7t-hft£<0Myi*s SflLfc 
r-fffl^VaV/\-h> A/Dm flOift£f«)» 



[0111] D E Sx>v?>4 6t*, tJ- K«SBSP3 0 
*a- K«*»*»4 O^^LTSSfl^n^T 1 '-^^ 

#M2iH9[0!>iHmHH»(c J: y ■twbatwtfldoaT 

[0 112] CRC47I1 A-K«I6W3 0^P*-K 

[0 1 1 3] UART4 8MIC I 2C-f V£ — 7i- 
74 9tt> I C *- K 1 0 0 ^^wHISgi^ PDA, / . 

-ya;u- nyea-*ft£©tta$*Wte**«T*fc4& 

RT (Universal asynchronous receiver transmitte 
r) 4 8t*. Z\->¥3. — $fo<»li=7l'Mt ! %*i' l )7>\' 

[0 1 14] RAM 4 1 (4»*a*Rii^*y^ y«»"? 

26 y. CPU4HJRAM41 t^MW^ LT7P^ 
7/*«HffTS. R AM4 1 tfSWtr^y^yfflMttT* 

K UX pTtgTifc y s C P U 4 1 ^F*3g|5/ tx±©*an«: 
C (D y t 'J ^ (C T 7 -7 -fe X "T 5 d <!: A 11 T * ^5 o 

[0 115] EEPROM43W:, ««tttC>H*Rr«6ft 

*om<»\ ca- Ffai-HDT-fv*-- ^a>-¥>a--trx 

*ffl^-r«/c46(Cx EEPROM43$5UiRAM4 
1 tfffil?tl5. 

[0116] C P U 4 5 1*, a- K* 

t&g|53 0ffliJ6^eJS^«t±l<Dia*Q€-gt7*<fc?lC^oT 
I/** (suiE) o £/c* CPU4 5(is fl|#«DHS4 4* 
^•LTiM§fflx-^«D5QS^II^-r^*\ ilflXx-X 
KJ&UT I C a- K 1 0 0 A(OAflEKIB«<t!Wr%<> 

[0 117] R A M 4 1 JtlZE E P R PM43±T*JSM 

«MI Cr*t)*31«tt«) ^ I Ca- K1 0 OtafcSW* 

m** >~jt- h ■?2>rctt>(Dp}$mm7^ <f\m y 
6=nTfeys cpu4 5ii, ia«tt»^i*3Wtt»oa<b 

[0118] U ART48-¥> I 2Cf >^-7x-X4 
9%^<D^gP^ii8'r>'^-Xx-X^5>LT«m*n^ 
^SP^fit.. RAM4 1 XliE E P ROM4 3±<DZ(D 
l*ggP««77-7'lc7 7 -7-tXLT, ICa-K100(Dji 

[0 1 19] *H)5Sm»ITlis x-SSQJIgM OCO^TS: 

?ss<ji*. a- K«#ggf5 3 otfranui:^*)- k«*»* 

«Mtil«*ff*dHI(c, a- KR*»*»Hj&»S«)S 
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nasties* lt» imte-ot-y 

[0120] *5fctt&tt-?f& l C*-Ki ooii, ft 

(S»LTA-K«MBV3 0tfSnu £/c, ?iW«»# 

f *<fc5lC^:oTf'S= £/c, ICA-K10 0S, U 
ART4£©«iYV*-7x-;UfcttLT1MMBWI 

illl^-Kj TOWafttBfcS-SOHWtt-rv*- 

[0121] $fc. ^nfiemteicfis^^-^jgfii/XT 1 

Ate, A- hmt$Sl&, 

K<t, ^SPWDS-f V*-7i-^LT I Cfc-RC 
»«*nT^«1t««H*i*0 3#T«lJ«*ft*. L 
T> x— St»fl$/X^/*tt, *- KM*S*gSffliJfr6 

I CA-RBSTflWUflWIIslElcx-^tfSlPh.* 
vn-Kj <h, £IC flHMWl5lc«»6 I C*-K« 

[0 12 2] C-1. 3*MgfflBW 

(IJt-f >*-7i-7i LTOU ART, rtgpmiU 
I BO 3, Sii7JJlWURO) li, WT<0 3O 

[0 12 3] (1 ) ttSBCO*- FI^#*£»fr6>*- 

K«M»3o«aTfl!)fli«wi*i*'\fl!)T f -*«Das d 

9 2/W h) 

(2) 1«$BS£iS456*fr6*- 

CD*- KK*«tf«B'\©7 r -*IEai (1 9 2/W h) 

(3) I C*-K1 0 O^COE E P ROM4 3-^CO, 

[0 12 4] C+l6<75$tg£HIjt-r-5fc*6lC, ii?gCDZI 

[0125] Activate: ^fcgilfl^E- K«— B$ 

I nac t i va te :Ac t i vate KTS 
ate LfcJHiWfflB^- K^WISififi^- KICRT. 
Act i v a t e 2 : fl-SPtD*- KS5*»*gSfrS© 



Inactivate2: fl-SBCD*- KSS^*^2£gfr 

- KfcJRtSilfl^- KKM?\ 

Push: W^Stf^^+l^ftCDjIil^- KTx-* 

5ica- Kica*. 

Pull: SfcStfasK^+i^tiaiSfl^- KT I C* 

Get Stat us : Ac t i vat eXliA c t i 
v a t e 2 zivv KT-fe'V h LfcT^S'a V • 77^ 

[0 12 6] I C *— K 1 0 Otftg®)?*!, 3#F^iiffl 
#*fr*nS»*IMtH:IilT0!>»y tte2><, 
[0 1 2 7] (1) I Ctl- K1 0 0 ffrtglSJ > 

^T-m«=i>i-n-/u • ^-r> (pow_on) ^ciiff 

LSBlLfelt^: I C*-K1 00tfPOW_ONfr6 
S»*nT*r«»«*--Kt!:**£*» ICA-K10 
0 ti, tj- KM*«$ffi 5 0 «^ LfcMtiMMrfttt 5 

ica-kio o-»ma«s«i»5i5it^*iRi 

[0 12 8] ©St, UARTSt"05fH'>$-7i 
-Z*ttLT««toS***frS I C*-K1 OOlCAc 
t i va te37VKtWJ«. C+llCfcy, I C* 

- Kt*3#IBii«tf^efcttttfcftys KM 

etfcl^T. SI-SB©*- KR*«»&Btf I Cfc- K1 0 
OlcfctLTP oiling. Get Status =]7 
V RE«JWT\ Push =I7> KTT-^^StrSo 

dftKiESLTs i c*-ki ooii, mm-oz-y 

©CCT', tf«5QS4a5**iM C*-K1 OOKttLTI 
n a c t i v a t e=l?> K**fft5t, *Sii8-"r>£ 

ttsfti, Pu I la?>K^l7LT, x-*£sxy& 

[0 12 9] J-X±©c*:-plcLT, fl-SB©*- KSt*»* 
SUA' 6 ICA-K10 0jg^TC0lf$BSail!!S^C0x 

-I C*-K1 0 0-fl-gB©*-R£^*l£»<i:l,^ 
73|pJTx- 2 C03te££S&^/c^t§^i, WTCO «fe -3 

[0 13 0] (Dff, UART6^ift<>i'-7i 
-X*«SLT«««3***frS I CA-K1 001CP 
u s h 37V KlcSsl^T A c t i v a t e =17> K£5§ 
^■T^o il+llCfS^LT, IC*-Kl00li, 3#P^I 

iifStfpreg&iflRK&y, «.as<o*- kw*«*3s«^ 

©^T\ ^g|?C0*- KBE^V^^a^ ICA-K10 
0 IC>^ LT, Polling, Get Status^ 
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■?> KlCi^tltT Pull zivy KT-7 ; '-'$':&3£flT£o 
ZtllCfc&LT. I Ct}— K 1 0 0U\ W^H-TV*-:? 

<3>C£T\ It^SQSJS^ I C2j- K1 0 CHCfctLT I 
nact ivate =l'7> K*«ffT5. 
[0 1 3 1] J-X±WJ:3lcLT> ISSBSQSiiffiSfcfrS I C 
*j- K 1 0 0«S7»©W-ffl©A- KRatBSSBAO? 7 

[0 13 2] Push ZITV K&t>'P u I I =1 7V KT' 
[0 13 3] Ktt*«*3S«tC«t*— *©f* 

b*B7*"*£* ica-kiooh ibo3S£?£ 

Inactivate =>V> K*£frLT. 3BR0&B 
[0 1 3 4] ].X±Wd;ofeP u sh> P u I I <%JS£1£ 

■J (EEPROM43) iZftLTTV-izXTZZtft-? 

P I N»l»*1fajaS4»*^6ff«:l.\ 

V- ti'7.Xlix'J7 7 lC7 7 <7-trX-r^ii'g-lcti. SIS-TV 
fr-^i-^EtaTiflfifflS^tfWr i t e w/o 
Encription (Bf-^^: LB3r&30 P"7> K 
ICct^TP I N CD»Rfc£ft&C\ T^SKAc t i va t 

£0*- Ktt*B*«BfrSJS*-fV*-'7x-*«ST > 
Kfc«fcoT±IB©P I NjBB&Stl/c+f-tf 

[0 1 3 5] (2) I Cft-KI 0 QflWgpcoa- KB! 

: I C f}— K 1 0 0#fl.ffl<D*J- K«*»S8»# 

<h3\ ii^ZHil C*-K1 0 01*. 1tfB4aS4S^<i:U 
A R T&£©#^<>*-:7i-X£ttLT>i1I£^'S: 

*B34SB-H C*-K1 OO^tf$BSQS4ffi*i:^-5^ 

iiiiTH?T-r*o 

[0 13 6] <D£t\ fl-SB©*- KR»B££B#P u 
s ha^VKT-T 1 -*^ I CA-K1 ooicigygitt 
Tx Act ivate 2zi?> H'^^tS. CtUCfS 
§LT, IC*-K10 0li, 3 #wafi««Rr^«!S 

««jflS4S5l5^ I C2j- K 1 0 OKfctLTG 
et Status 37> FlC^ttT P u I I K 



Oti, 3#F^iHf*?7«^c:&oT. WW©*- Ktt* 
**gB)b s 5©=l^> K*#"5c:£:£>o 

[0 13 7] U±(D&?lcLT. ^•g|5C0^7— FSS^B^r 
SBfr 6 If SB5aS4fl55fc'ME>-7 1 '- -9 SaM^H^'r 3 Z. £ 1$ 

£fc, nwa«yi*»*-» ica-kio o-»*« 

©2>- £mfrW2&W£^ol5fa? : r-$<0mi£&'tt 

[0 13 8] <D*t\ tt95©*J- KBI*»#««tf A c 
t i v a t e 2H^> KSSStrfSo ir+Ucj&gLTx 

i c k 1 o o i*. 3 *imafiifii ? Riii6fttt»ii:ft y » 
u a r jtszomm-f jL-xm&T*mnmmm 

©*^T» 1f ««3»K*il« I CA-K1 OOlCttLTG 
et Status Z}^?y RCij$!l N T Push =l^?> K 
T-T-'J'^gttl^. ctllcfSSLT, IC^-K10 
Ott. 3*IB31«»Tttatfty» *HW©a-KM*B 

©^©^ ttgfl©*- KK*B**SB# I C 7J- K 1 0 
OKfctLTPu I I 

[0 13 9] J-X±©<J:5U:L7\ «««ia«5|53bc6^» 

t-**. BsB=i> hn-;u • ^-r> (pow_on) t* 

I C2j-K1 OOtfeftUfcif^ (±5E) traBUU P 
u s h □ ^> K&tfP u I I =l^V KT*«BS^b*tlT 

^^^©^-^©^ysxytffTfcfoti*©"^ «sb 

BcKDh^V+f^i/aVA^TLfcex ICA-K10 

oti, i Bosss^p-ttsiic-r^citT-jiai-r^o 

1tl?fi5aS4fl5*li, Z\<Dim^* h ytffcLT, Inact 

[0 14 0] C - 2 . ^iiaiBli^- KTBlft LjcjtO 
*Hl5Sff5^lc^^ I C*-K1 0 Oli. rtgP^JSOTSA 
Ts U ART^icO^SS-rv^-^i-X^LTtf^ 

I C * - K 1 0 0 tftiW&m*— KTISUl Lfcli^© 3 

[0141] C-2-1. jj-gp©^- KW^BgSBi^ 

El 7 icli. I C »- K 1 0 0 KTiB» L 

x - ^ *&mTZ>tc#>(DW)fti' - yyX^/^LTt^-5o 
[0 14 2] (1) I C*-K1 OO^IBiftL^lCx 
If ««WPi*3B< I C*-K1 OOKttLTAc t i va 
tea7>K^nt, I C*- K1 0 oti^gpco 
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I C * - K 1 0 0 tfiHWtofJ— 
6>eSlt#tt6n«=]-7VR*x Pol I i ngtGe 
t StatustPushXliPu I l©*T$5„ 

[0143] (2) ttffl©a-K8l*»*Sil#SGe 
t Status =l W K*Rfr"st*. 

[0 14 4] (3) ttSS©*- Ktt*»*««tt» Ge 
t Status K<DUX/X>X<75F*3S6 s 6x 1b 

WBtLT* Push37V K«m?LT, x-££ I C 
*-K1 00^©RAM4 15cteEEPROM4 3K# 

[0145] (4) Pu s h3?>K*ftlfT&ri«&, 
ICa-KIOOte, I B0 34S^F^P— • L^/UCT 

WHK > * - 7 1 - ■pfllWMraJSB*^ 6©a7> 

[0146] (5) nmiDm*mts ica-Kioo 

ro^T5Sfll^l±JL/c6s I n a c t i v a t e^m? 
LTs I C*J- K1 0 OlcttLTfl-glWa- K§t*»* 

[0 14 7] (6) IC»-K10 0tt, Inacti 
vatea7VKSS«1'4t, I BO 3«S?*/\-f • 
U^UCEIU Inact i va t e37VFWU7# 

[0 14 8] (7) tf^iPig*^ Pull 37>K 
^St^LT, I C»- K1 0 0|*|(DR AM4 1 XtiE E 
P R O M 4 3 lC»S&SnfclS8*»t*aiT Z. 

[0 14 9] WIB«iSSS*«, Jiio^-TAT"} h*M 
tCctoTl^Tlttil^f/c-ri- I CA-K1 OOWSE;®^ 

j^S/T-r^. (POW_ON^a-«^ii£L;5) cttfT 
ZCDiMSte, ;^lc I C*-K1 OOtfSi&Lfcd: 

[0 15 0] C-2-2. fl-SEcpa- KM»»»a»fr 

bi 8 laz. i c a- k 1 o o tfmmmm^- ktsi& l 

x— * ^ffijISr 5 /cfecDiftfFv'-^ LTl^. 
[0 15 1] (1) I CA-K1 0 0^gi)L/ct. 1f 
SBKmaS^l* P u s h =I7> K*«ffLT, x-*£ I 
C3tJ- H 1 0 0 F*DC0 R A M 4 1 Xli EEPROM431C 

[0 15 2] (2) ttliifli«^Act i vatea 
■7> KfcRfTTSt. I C*-K1 OOliv ttgpwa- 

I C a- K 1 0 0 flWgB©*- K0E^S*^S3b % 6 
gtttttt£=l7> Kli, Pol I ing<tGet St 
atusiPus hXliP u I I □ KcD^T&^o 
[0 15 3] (3) 1fftttt3IttSfr£0>K*«ai8r% 



fc4&, KM*«$£ai*g E T Statu 

[0154] (4) Get S t a t u s KWU 

w&wmifr zot-z* sfsT* ^mifr £ 5 *« 

BrLfc&x Pul I =]7> K£R*tLT\ lca-K1 
0 0f*3<DR AM 4 1 Xli E E P R O M 4 3 (C^*jA$ft 
/5:7 s — fr**!***". 
[0 15 5] (5) I Ctj— K 1 0 Olix Pul I 3V 

*=gSK£#Lfc&, UART%i*^S8-f>^-7i 

[0156] (6) mm^mmmt. «7i§»**au 

/c5< I n a c t i v a t e37VFHfrLL ttSU 
frS I C2J-K1 0 C\<Djg(f*$l±-rS, 
[0 15 7] (7) ICa-K10 0li. Inacti 
v a t eH7> K^Sfi-TSi:, I BOSS^/K • 
U'OUCMLffetftftik Inact i v a t e37V K<7) 

[0158] ftwammmt. i&m<d*<<ut*? \-nrn 

awr* (Pow_oN^a-««gic^u;«) ctt^ 
c«)Jf^i. i ca-Ki o o&mtoLtct 

[0 1 5 9] C-2-3. 3#P^afl^PtC I Ca- K1 

o otpzi v> K^cfijffl-raa# 

W9lClt. I Ca- K1 0 0<7>=]7> K£fUfflLT3* 

[oi60] ( i ) tf»fl«*tii*±ffl©-y— / <iicA 
— k 1 oo <D?£?ms.ym.*'i : jiz : yo 

[0 16 1] (2) ICA-h'10 0«KILft«. M 
SBSQSffiJfcte. UART*£flMrllK;'*- , 7x-X« 
EB7Sil87^-bX (Wired Access) 
=I7> K<hLT<DR e a d-^W r i t e&ii'WZI^V K 

[0 16 2] (3) taSlSliE^^oT^fcJl^*, C 
cT'Read M o d e =17> Klc^-pT'E— K0 ICM 
"To $fc«. POW_ONilffi?^P- • U^l/i LT— 
M«;J1^^-7L. SSPOW_ON4s6?^/W • 
ICLT, I C*-K1 OOZimTZZLtT-mfiiV)^- 

[0 16 3] (4) Act i v a t e PW K 

izWnTzt. i ca - ki o o^ngpoa- KR»* 
*^Sfr6<D3^> K^-et^^o ccDif^ i ca- 

K1 0 0*>^SP©a-KSE*»*^«6^eeS:a)=IV> 

[0164] ( 5 ) fcfttf, ^-gpa- K0B*»^ 

SScI CA-K1 0 OF^T*aSlSIiE^T55:3o 
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[0 16 5] (6) ttSmt)- KSEa**r£BfrS«R 
e a d Zl^-V K-^W rite =l^> K&£tf*fi**l» 

[0166] (7) CCT\ fl-a5<7>*J- KSE»B$£B 
frS P u s hXtiP u I I zi^> Kfl^SffStltltfs I 
C2J-K1 0 0tt«*«Hl*S*lc»LT»7ilflI*ft4 
»7*fNi» T?*sa> • 7^^ic<fc 
UK^S-ft* (C<DJi-&s Push$5lStPu I IT 

^fe^^Jf-^COP ush^Pu I I te*S7ii*a<&/ci6<D 
$f5-ft*T»*) o »7a»*fT*fc*t' k *$«:» 1f 

- KM*B*BBfrS©*B*tf*<*on:Ci:*;j*T 
©T\ V R OB**fiJfli LT» I C2j- Kl 0 0CD3# 
Ba«*H^JWU:B7T*C coif^ti, 
3fclc I C*- Kl 0 O^IHUjL /circle I B0 3HS7 

[0 16 7] tt*»J-9— fcfX*3#BBiifll4>»C7' 

<7*XT%£1*. Push$5UJPul 1X^751 

fr&l^J: 3 let" 3 CtibWS LIA, 

[0168] c - 3 . aaaaB^- K-ggui irdreg) 

^Hfig^lcH^ I CA-K1 OOt*. fl.g|5<D2J-KR 
^«*^S^6<73«8;jil;S (BIBfflW) A^HB* tl/irC <h 
K/fcgLT#- KBB8P3 O^SiibLT^ *«i-r>*- 
^i-xarfrLTttglWrt-KI^B^ISB <H5*Lft 
t^) tChvVf^-VaV^*? rjunnaffi*- Kj 
TIM**-* mm o COETti* IC*-K100tf 
BBBB^- KTiEIfc L/cJf 3 #M£ie«>£B£& 

[0 16 9] C - 3 - 1 . fl-§P<P;ft- KW»B*rBBfr 

sBBttsB5fc^y-»<rga£TSB£ 

H 1 0 icii. I C ts— Kl 00 tfffSSSiUl^E- KT-^S) 
LfcW^DttBB©*- KR*B*»Bfr51ll»MiSB* 

[0 17 0] (1) I C*- Kl 0 0*ie»)L7"i:8U 
&4>A- KRftBtfBBU I C*-Kl OOlcttLTP 
ush37>K5:^7LT> x-*£ I C*J- K 1 0 0 
ftO)RAM4 1 XtiE E P ROM 4 3KS$&tr„ 

[0171] (2) fl-§P<D£- KM*B££B 

tf AC t i vate2 K*f6t7f*. EftlCff&S 

U IC*-K100tt, I B0 3fi£7£n- • 



KWT\ x— £»*&a«tf$7 arisen U Ac t i va 
t e 2=1^> Krob7.<K>XarJIL/c^s UARTSi" 
>5-7i- XKl^ TCDltf8SaS4S*A^ (7) =] 
7VFi^t%«„ C®1^ IC*-K10 0j(j5«« 
SQJi4s6*A x 6)S^lt'S=l^> K(*. Get M a n u 
facture I Di, Get Status t. P 
ushXttPu I I (DfrT&Zo 
[0 17 2] (3) KR*B$£B0B$« 
5t|g-r£fc«K BBASB^6G e t Status 

[0173] (4) Get S t a t u 

X*>7.a>F*3!§freK KlJt*BSBB#S«) 

x-*©gBa^ft3^*T**£¥yKLfc«^ nra 

«SB*W:» Pull 37VKeRLT, I C*-K 
1 0 0F*3<DR AM4 1 XliE E P ROM4 3(Dte®%m 

[0174] (5) I C*J- K1 0 Oli, Pul 

[0 17 5] (6) KB*B#BBtt» In 

a c t i v a t e 2 3V> K*»*t U IC2j-K10 
0(OmW.mm^:m±t^>. Inact i vate237 
V K<D58fir$-f S >•?'<!: LTli. A c t i v a t e 2=l 

75tlSli Inactivate 2 3^v K<DUX<K>X 
#J#% £ o f c <»: * (C WS» <t % £o 
[0176] (7) I C*-K1 00ti, Inacti 
v a t e 2z^>K*r§ttttlt3£. I B O 3 3jji7-*rM 
•< • U^/UCMLfc^ Inact ivate237> 

[0 17 7] C-3-2. ftBM«tMKfcfr5fl-aKPa- 

0 1 1 lc(i, I C*-K1 00 ft^iBiifi^- KT£S» 

[0 17 8] (1) I C*-K1 0 0arE»L/c«. ft 
BP©*- KK*B*BBt*» I CS-K1 001CWLT 
Act i v a t e 2 =l^> H'ar5§*T?" dtllefS^ 
L, IC*-K10 0li, I B0 34ffi?arP- • b^;U 
lETtfTSBmilBx-fRSWtiU *tl^Tar1t$Bfll 
S4fl55felCjlSa-r^o * LT, Act ivate237> 
KcDUX^VX^igL/'d*. UART§^©ti-r>^ 

W"Wt*3"7> Ktix Get Manufacture 
I Dt> GetStatusc> PushXliPu I 
I (D2*T&Z,o 

[0179] ( 2 ) fl-gPcT)*- KR^B^BBOB^tr 
6tlS-r^/c4{.. 1f$8teS4aB*6^G e t Status 
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[0180] (3) Get Status37VKfl)U 

T> Push^g^U f-^5IC*-Kl0 0 
F*|CDR AM4 1 XliE E P R OM 4 3 lc*$&tr„ 
[0 18 1] (4) ^(D'fe, I C*-K1 OOtt, Pu 

&*o 

[0 18 2] (5) ftSPCD*- Kfll»»flpe«W» I n 
ect ivate23?VF^fiU ICft-K10 
OWWSSgiifS^^TSo Inact ivate237 
> KCD^fH'-t' 5 LT«> Act ivate2a 

StlSli inact ivate 2 37V RcDUXtfVXtf 

[0 18 3] (6) I Cft- K1 0 Oli, Inacti 
vate237>K*§Wlt^i: > I B O 3 4S?£/\ 
■< • U^UKKLfcSL Inactivate 2Z3^> 
U X <K V7 £ Jlfff So 

[0 18 4] (7) ^aW)A- KR*»**H 

W\ I CA-K1 0 OfcfgfrrSCttCJcoTs ICS 

— K 1 00^RAM41 XI* EEPROM43 ±©T r 

[0 18 5] [ttffi JK±» 1#^©Hfi6m«S*#SHL^ 

jE^ffltjaLW^ctttewe 1 **. Tftfo5» una* 

[0 18 6] 

ss&g x- 9 ic j: y s^gpo u - $r/ ^ -r 9 tr 6 * =e y «me 

's© T 7 ? -te X £fr & 5 7c#><DflRSg-r > £ — 7 x - X £{|§ 

itstttK. n$i&ttt&m?ztc&(DGm'<>9- 

[0 18 7] $fc, *5§9§U:J:tUf. I Ca-K*fUJl 

- * »«-> x x ixTkxf?- 9 mm imnmw 

[0 18 8] *miicj:ft& I 
*ftfc1WB«a«5l5i*- KK*»**BIBT»3i*# 



So 

[0 18 9] *%9il<:ttS I C*J- Kt*ftll, *~ K 

&lt. n&-<>9-7 jL-x^ftLzmmmmtmrnc 

3u £Sl>tt®M$££8MRB'JT-£}liU 25 S 1^*530©/* 
^-■y MSStKSfcLT, MMl'f>'?-7i-X^^L 
Til- Fm*-mi*%iS.lc&im?Z>Z.£tfZ1*%» Ltc& 

tt» I ca-K*ftLTa-KBI*»#e«£<D|»T , 7 ; 
- * >H1£*7& 3 C <t So 

[0190] *awi=«i:n»» I CtJ— KXl* I 
t. wsi-rv^-^i-x^LTcwa© I CA-K 

=&Jglg!Lfcy I C^-yy^JfKLTcy LTffl<^6ftS1f 

mnmoiiiic i ca-Kxi* i cfyysMJt 

fc, fll+l/c3#P^>Mffv'X^A^*ltt-rS^<!:^T* 

So 

[0191] *aw»c«fentfs «KaM>*s&*K 
in**H^T5fifi*^*5 i ca-Ktf-WbStu msa 

tt«ttifcJ:y I ca- KtLTEMU BttOWMBA 

ic* y LTigars i cts>a-/i/**j 

[ElffiWfig^&iKB^] 

[01] *«R#Jc»'3<*-KBE*»**aii: I 
[02] *-Kg!*.S^^S^ I C£-Kfr6**££ 

[03] *&w<DnMBmicm% i c*-ki oow\ 

[04] KRA««ttWM(C*n«tlTl''«7 r — 5» 

lc^r>>P- K-r«i:*©->-y>X0T*So 
[0 5] I C*- K(Cffi«S*tlT^*1fffliQS«IS*fr6 
I C*-K!il*T*-Kl5!^»^^BlCx-^^7 T ^y 

□ - Kr*<!:*<7D->-^r>X0Tfe*o 
[0 6] SE*»#«SI*i«— WfbLfc I C a- K 1 0 0(D 

/\- K'^xT'tl^cfeypWlC^L^T-feSo 
[0 7] I C tl- K 1 0 0 tfffttiSfg^E- KT'tSifi Lfc 

S/i:A6a)S)f^v'-^->X^ Lfc0Tfe 

So 

[08] lea-Moo fitmnaa^- kt*e»i Lf c 
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[010] I CA-K100 tffcittjifl : E- KTSBgj L 
[Ell] I C tl- K 1 0 0 jWWKBWtt- KTfift L 

3 0-*-K«IHB 



4 0 SfjOSSB 

5 0-* - KW*»*J 



1 0 0 

1 0 1 

1 0 2 

1 0 3 

1 0 4 

1 0 5 

1 0 6 
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1 1 

1 2 

1 3 



1 1 4 
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